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(54) Title: AUTOMATED HAIR ISOLATION AND PROCESSING SYSTEM 
(57) Abstract 

This invention is a device that when run through hair on 
the human head isolates hairs in groups of one or relatively 
few. Once hairs are isolated in separate areas, they are then 
processed in various ways, usually to beautify them, that would 
not be possible it they were not isolated. These beautification 
processes are, not limited to, but include attaching one or a 
very few hair extensions to one or a very few scalp hairs, 
reshaping the cross-sectional diameters of individual scalp 
hairs, automating a precise haircutting process which cuts small 
groups of hairs to carefully controlled-lengths. applying hair 
colorants including those that work best if only applied to 
one or a very few hairs at a time, applying hair permanent 
curling chemicals to hair followed by a protective coating 
that prevents escape of said chemicals and acts as a fixation 
means holding hairs in place during chemical processing so 
that other fixation means such as hair curlers don't have to be i 
used. In order to aid the entrance of hairs into the isolation I 
processing system, a mechanism referred to as a tensioning ^ 
hair straight tener is described. It allows hairs to stand in a more 
perpendicular manner relative to the scalp during processing. 
Also, various means of preventing hairs from building up in 
front of a processing system which is advancing over the scalp 
are discussed. For the hair extension attachment embodiment, 
a system for the removal of attached hairs from the scalp and q 
recycling them so that they can be reattached to the scalp 
is discussed. Finally, means of manufacturing artificial hair 
extensions that look and behave like real human hairs and 
putting them into cartridges that can be used by the attachment 
system are discussed. 
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Title: Automated Hair Isolation and Processing System 



Description 

TECHNICAL FIELD 

The technical field of this invention is the hair-care industry. Specifically, the industry responsible for 
beautification of hair on the human head. 

BACKGROUND ART 

This invention relates to an electro-mechanical system that can automatically isolate individual head 
hairs and mechanically process them in isolation so as to beautify them. For example, by attaching one or a 
very few hair extensions to one or a very few scalp hairs. 

Conventional attempts to improve the beauty of hair fall generally into two categories, indirect and 
direct Indirect attempts do not try to directly change the physical structure of the hair on the head. 

Indirect attempts include liquids applied to the hair such as shampoos, conditioners, and chemical 
treatments They also include various vitamins and drugs intended to prevent balding or improve the quality 
of hair The chief problem with such attempts is that they are greatly dependent on the starting quality of a 
person's hair. They can nudge the appearance of a person's hair in the right direction, however, they cannot 
arbitrarily give any person the precise type of hair he desires. 

Direct attempts include wigs.toupees, and a form of hair extension known as a hair weave. You may 
visualize a weave as the functional-equivalent of a wig cut up into thin strips several inches long each stnp to 
be individually applied to the scalp. Such direct attempts can give any person the precise type of hair he 
desires regardless of the type of hair he started out with. A balding person with little or no hair might use such 
products Likewise, a person whose hair is adequately thick but has an unattractively coarse texture might 
use such products to hide or dilute the appearance of their own natural hair. However, conventional direct 
attempts have many great disadvantages. They generally give the wearer the feeling of weanng a rug on his 
head because they are composed of thousands of hairs held together as a unit. When attaching thousands 
of hairs as a unit, bulky unnatural pieces of backing material must be used to connect them together. 
Although a few practioners around the world make an effort to achieve natural results by attaching ten hair 
extensions or less at a time, such efforts are performed on a small scale manually. Thus, such efforts are 
extremely expensive in time and money and can only be used to cover a very small portion of the head. We 
know of no automated on-head system that can attach hair extensions in this manner. 

Although the embodiment of this invention described in the greatest detail, herein, is for automated 
attachment of hair extensions, a variant of it makes possible highly precise automated haircutting. There are 
automated haircutting devices in the prior art. However, the most similar one we know of is only capable of 
cutting the hair one length before user interaction is required. This device consists of a relatively 
conventional electric hair trimmer mounted in a bracket that holds said trimmer portion a fixed height over the 
scalp while at the same time supplying a vacuum source above said trimmer portion. The vacuum source both 
holds hairs straight upward so that they all get cut at the same length and carries away hair tnmmings. The 
problem with this system is that it produces a haircut in which every hair on the head is cut to the same lengtn, 
unlike most professional haircuts which have many lengths, and this length is limited to a maximum far below 
that required for most womens' hairstyles. My hair-isolation based system will not have these limitations It can 
cut hairs to different lengths at different positions on the head, as professional hairstylist would by hand. 
Also, it can be used in highly precise application of conventional hair-salon preparations including permanent 
curling formulas, hair relaxing formulas and colorants. 



DISCLOSURE OF INVENTION 

Automated isolation of one or a very few scalp hairs as a group, opens up many 
hair beautification opportunities that simply are not feasible otherwise. This invention, 
an electro-mechanical device, automatically isolates individual head hairs and 
mechanically processes them in isolation so as to beautify the hair on a person's head. 

When I speak of processing individual hairs in isolation, I am referring to one of 
several mechanical processes. The first is to isolate single hairs growing from a 
person's scalp and then to bind one or a very few cosmetic hair extension to them. Said 
hair extensions are bound idealy to the sides of scalp hairs in a position near but not 
touching the scalp. Said hair-to-hair binding uses a means that is virtually invisible to 
the eye and imperceptible to the touch. Most preferably, this binding only occurs 
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between a single scalp hair and one or a very few cosmetic hair extensions. Ideally, the 
binding does not occur between two or more scalp hairs, nor are the hair extensions 
bound directly to the scalp. 

A second way or processing individual hairs in isolation is to reshape their 
cross-sectional shapes or diameters. This reshaping is desirable because the perceived 
aggregate texture of a hairstyle depends both on the cross-sectional shape and diameter 
of each hair. Once individual scalp hairs are isolated in surrounding structures or 
orifices, they can be processed so as to change their cross-sectional shape and diameter 
by being drawn through said surrounding structures. 

Hair isolation also makes possible application of coloring agents to groups of one 
or a very few hairs at a time. This is desirable for, at least, two reasons. First, natural 
hair color is made up of slighly different colored hair strands. Conventional color- 
application attempts, however, often make the hair appear unnaturally the same color 
all over. Thus, controlled application of colors to specific isolated hairs is a way of 
countering this. Second, application of colorants to individual hairs makes possible the 
use of types of colorants that couldn't be applied to all the hair at once. For example, 
opaque colorants functionally equivalent to opaque printing inks couldn't be applied to 
all of the hairs on the head at once. This is because the adhesive binder that is 
necessary to hold the opaque pigments is so sticky that it would stick many hairs 
together if applied to them a consolidated group. However, such pigments might be 
feasibly applied to very limited numbers of hairs in isolation. Additionally, isolated 
application of other coatings used for hair-care can be applied is the manner, such as 
hair permanent curling and waving solutions, hair relaxers, and hair conventional 
hair colorants. 

The central processing mechanism of this system takes on a configuration, in 
many ways, very similar to the front of an electric hair trimmer. This is to say that it 
has a comb-like structure externally resembling that of an electric hair trimmer, and is 
run through the hair in a manner similar to an electric hair trimmer. Like an electric 
hair trimmer, it has open channels, between the tines of its comb-like structure, which 
allow hairs to move between them. Also like an electric hair trimmer, it is composed of 
several layers that can slide relative to each other, and in doing so, narrow the hair 
holding channels in places. In the case of the electric hair trimmer, this channel- 
narrowing results in hairs within said channels being cut. In the case of my 
invention, this channel-narrowing results in individual hairs being isolated and then 
processed in various ways. Although electric hair trimmers are usually composed of 
only two superimposed comb-like structures sliding relative to each other. My device 
might have twenty or more comb-like layers superimposed on each other, each slightly 
different in structure and functiion from the one below it, some moving other 
remaining stationary. 

BRIEF DESCRIPTION OF DRAWINGS 

The drawings are labeld in a modular manner such that a series of letters is unique to those figures 
that begin with the same integer. 

BEST MODES OF CARRYING OUT THE INVENTION 

Since this Invention is not a mere improvement over a similar prior art device but .rather, an entirety new device. I am not going Co 
be able reference a simitar device and merely cite the Improvements that constitute my invention. Instead. I am going to pick one emodiment ot 
it a recite Its physical structures in great detail. The emodiment I will pick to do this is used for the attachment of one or a very tew hair 
extensions to one or a very few hairs growing out of the scalp. I will now present an explanation of the physical structures of my invention and 
how they are intended to internet with each other. 

No doubt youve seen electric hair trimmers. You know the type that barbers buzz mens heads with to give them a crew cut The 
attachment device I will be describing to you is run through the hair in much the same way that such an eletric har trimmer is. It youVe ever 
looked at an electric hair trimmer, you may have noticed that the cutting blades seem to be a hybrid between scissors and a comb. A comb 
because the cutting blades have a fork configuration and between each two fork tines there is a empty channel space where hairs can enter. 
Scissors because the cutting blades are composed of two sharp layers stacked on top of each other that osciallate relative to each other. These 
escalations narrow the hair channels causing the hairs in them to be cut. 

Just as an elecrtic hair trimmer has comb-like channels through which hairs can flow so too does my hair attacher. Just as an 
electric hair trimmer has layers that oscillate relative to each other so too does by hair attacher. Of course, my hair attacher has many more 
osdiiatinq layers than a har trimmer does. In fact, this embodiment has about twenty layers stacked on top of each other. Each layer n slightly 
different from the one below It Some layers oscillate back and forth others dont But generally the layers are based around a tined-comb-like 
design that has hair channels that allow hairs to flow through them 

The most complex and chalenglng part of my Invention to understand is this stack ot about twenty layers. In general, I cal this stack 
the processing circuit stack because it guides hairs through a planned patn dunng the isolation and hair extension attachment processing 
Depending on the context I may also call it similar names like the attachment circuit stack, the attachment stack, the attacher stack, the attacher 
and the processing stack. In the case of the first embodiment, I will describe a system whose goal is hair extension attachment, I will call this 
stack the attachment circuit stack because it guides hairs through a planned path during the process of hair-extension attachment. For short I 
may refer to ft either as the attachment stack or attachment circuit 
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In order to better understand tne attachment circuit I encourage you to think ol a conventual electnc hair tnmmer as I descnoe it to 
_ , D ^ jmKor Jn« attehment circuit is verv analogous to the moving metal cutting-combs of an eiectnc nair tnmmer. 
^ ROT ?^nX"S^ hrstWnoodiment. The Muttimcmtf 

^rirc^^ 

an oncoming harvester. The device mat causes these naire to stand straight * will be dseussed later. 
p.criptinn f»f *h> At t«rhmPnt Circuit Stack's Individual Parts 

Ba Stationary Hall CtButlfll l"" 6 ' 5 

D«i»m nn « nft 1 wa sas the lowest level of the attacrroent circuit stack, shown all by Itself from an elevation view, ft primarily has 

taster r«VSSrihairs can build up in front ot the connectivity bridge in exit channel G. 

Dotemnn to Fin 2 we see a elevated drawing ol a bend-under bett system. Notice mat a hair channel which tne hairs I ^J* r ^. h 

up in the "g^SSSS^J^^^ assembry alone from a left side elevated view. In FIGS. Z-2Z I lust ^ ^r*u-«er belts 



There are tour total hairs shown In this a rawing, i nere are rwo pairs « bw.ii ■ « ^ ^k-- — - 
h RG 5 an^viduai set of nozzles is shown from a back elevation, the two liquid P^ C J^™™ 
arjDlied to the hairs by the nozzles. Each bead is surrouncing one scalp hair and one hair extension. How these Ob— — 

^rVKo^ks^o^ inF^Tls not open in the corresponds, area because it serves as a floor whrch protects the tps ot sad loose 
h8ir ""^mw ffis 8 r& tt RG C | J ^d is almost identical to level i . as shown In FIG. 1. Whereas level one, serves ea me floor ol the 

Sakage from t»- op ot the channel. Alter all. a pipe mu9 be closed onall sjdes to carryalQj^ tensions Also nonce the 

^ A-Mna, dHfarance (mm level 1 is mat thb evtf has an opening A mat helps form a pathway tor me hair extensions, mbo. iwm » ■» 
s*gle d JS fS m^e^aS ol thfs la^e™ ft sews as en S lor me «S prtymer input line to plug into me irteriytng polymer 
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Once you understand how level two serves as a pipeline to carry liquid polymer, then understanding level 4 In PIG. 7 is easy. It s 
merely a passageway to carry the ultraviolet light which will be used to solidify the liquid polymer bead. Unlike a liquid which can be transported 
by an empty pipe, U.V. light must be carried on the inside of channels formed out of glass or another transparent material A. In otherwords, 
fiberoptics or specially shaped glass prisms that take advantage of the principal of total internal reflection. 

FIG. 6 is a back elevation of such an optical system. Technically, the fork-like portion A is a solid onsm of glass, not fiberoptics. 
However, for flexiblity, fiber optic cables C interface with the solid prism at this point B at tne back. The flexible fiber opccs are used as a 'light- 
hose - which brings light from its source several feet away. 

Return your attention to level four as shown in FIG. 7. This layer is used to hold in place these specially shaped glass light channels. 
For simplicity, the glass channels are depicted as coming to nozzle-ike points B. In actuality, the ends of these glass channels should be 
designed such that they best focus light on the polymer bead in front of them. Thus, the actual design of this light pathway will have to be refined 
by an Gpticai engineer using computer software that predicts the movement of light through fcoroctcs and specialty shaped glass pesms. The 
optical designers goal will be to focus U.V. light on the attachment beads, which are in the attachment areas C. 

Understand that the areas that surround this glass prism A are made of metal or whatever material the levels of the attachment 
circuit stack are made. The glass prism A is most likely manufactured separately and then placed in an empty pathway carved tor it. That is 
carved into the surrondlng material of this level. 

To review look at FIG. 9, the spherical objects D are the plastic attachment beads. They were sprayed out as a baud by the nozzles 
A. Notice the end of the optical channel B where U.V. tight is directed at the liquid beads to harden them into solid piasttc. We haven! discussed 
this part C yet This same part is shown in isolation in FIG. 10 and called the pincher. 

FIG. 10 is the pincher. It moves to hold the hairs together up against the wail where the nozzles and U.V. outputs are. Whenever a 
part Is referred to as the pincher, it should be assumed to be this part, unless the context suggests otherwise. We'll discuss it more later. For 
now, notice how the pincher C, as shown in FIG. 9, surrounds the polymer beads D during their application and hardening. By pressing the 
notches of said pincher up agatnt the channel wall, where the nozzles are. chambers which 1 will refer to as attachment chambers are formed. 

FIG. 1 1 is level five. It serves as a protective top layer over the optical channels of level 4. in otherwords, it sandwiches the glass 
pnsm of level 4 from the top. 

FIG. 12 Is level six and Is the sensor layer. Electric currents or light will be run across a gaps in the channels between two specific 
points on each hair pathway. For example, gapA between two pairs of electrical contacts C. If there is a scaip hair between these specific points, 
then the electric current or ught will be disturbed in a afferent way than it there Is not This will allow for the detection of when a scalp hair Is 
going to be entering the attachment chambers. Remeber, the attachment chambers are position in front of the nozzles at B. If a scaJp hair Is not 
going to be entering one of the attachment chambers, then, ideally, that attachment chambers polymer nozzle should not be fired. This will 
prevent the hair extensions released into the attachment chambers without matching scalp hairs to remain unused and unspoiled with adhesive 
polymer. However, this ideal scenario involving individual control of polymer nozzles may or may not be implemented in pracDce. 

If the sensor layer in FIG. 12 uses electricity, ft should be coated with some Wnd of insulator such as Teflon such that ft Isnl shorted 
out by coming into direct contact with an adjacent metal layer. If it uses tight, the optical pathways of this layer should be coated with a material 
less optically dense than themselves. The back of this sensor layer, shown enlarged from elevation in FIG 12.1 has contacts C which interface 
with either electric wires or fiber optic cables. These contacts should not be coated. 

NOTE: The sensor currents could be run across the metering areas of a channel. It this is your first time reading this, you wont 
understand what the metering areas are yet To understand the significance of the metering areas, you first have understand the functions of the 
hair handling tines which lie in higher levels and will be described and later. 

The next higher level is level seven and has the configuration as shown in FIG. 1 1 . This level's primary job is to protect the plastic 
coated sensor layer below it from the repeated rubbing of the hair handling tines immediately above. Remember, we havenl discussed the hair 
handling tines yet, but they're right above this layer moving back and forth, rubbing on it 

Also, since this is the non-movino level that directly underlies most of the moving hair handling tines, it can be thought of as working 
with the hair handling tines to help position the hairs while they're being isolated and positioned in the attachment chambers. 

The next highest levels (levels eight-fourteen) are where the moving hair handling tines reside. The hair handling tines are used in 
isolating out hairs and positioning them in place during attachment And once attachment has occurred, the hair handling tines are used to 
facilitate the attached hairs' exit I call these moving layers the hair handling tines because they handle hairs and have a fork-like shape 
composed of tines. For short, I call the hair handling tines the hair handlers. 

SCHEMATIC PENCILS 

Before we discuss the details of the hair handlers, I'd like to draw your attention to this series of diagrams shown in FIG. 1 4. In step 1 , 
weVe got five horizontal pencils. These horizontal pencils are being pushed against a block by spnng A. In steo 2, we see that a vertical pencil 
has been brought down into the horizontal pencils. Since there is only a distance of about one pencil-width between the block B and the vertical 
pencil, only one horizontal pencil can fit between them. The other tour horizontal pencils are pushed backwards into the spnnq A. In step 3. we 
see the block B being lifted and allowing the one horizontal pencil to escape. The remaining horizontal pencils are trapped behind the vertical 
pencil. Consequently, one pencil has been metered out or isolated, and since the spring continues to push the remaining pencils forward, we can 
continue metering out pencils one at a time until no more pencils remain. 

In the context of my invention, the vertical pencil that comes down and pushes the horizontal pencils back will be considered a 
pushback gate. "Pushoack" because ft pushes backwards the pencils that it doesnt meter out in front of itself. "Gate* because it controls the flow 
of pencils by getting in their way. The block B that keeps the front-most horizontal penal from moving away, in steps 1 and 2, will be considered 
an entrance gate. 'Entrance' because it controls whether the pencils behind ft are free to enter the next area along their path. Pushback gates and 
entrance gates work together. In fact, the distance between a pushback gate and an entrance gate can be used to help determne how many 
pencils (or by analogy hairs) are metered out at one time. That area between a pushback gate and an entrance gate is considered the metering 
area. The metering areas are those areas within which the hairs are isolated before being processed. Incidientiy, recall that the sensors, in FIG. 
1 2, that check tor the presence of hairs in the metering areas. Remember, how I said that you oWt really know what a metering area is. Now 
you do. The area between a pushback gate and entrance gate is the metering area that they check, Ol course, in different emobidments. said 
sensor might check different points along the channel, even points along the bend-under system. 

Obviously, I showed you the pencil metering diagram, in FIG. 14, because my device meters out individual hairs in much the same 
way that these pencils are metered out Of course, you may be wondering it hair is too flexible to be metered out this way. The answer is that a 
hair that Is six inches long behaves nothing like a pencil that Is six inches long, such a length of hair would flip around uncontrollably. On the 
other hand, a length of hair thars only one mm long, or less, behaves quite rigidly. Such a short piece of hair can be held in a tweezers and will 
point straight out not bencSnq In the slightest 

The relevance of a one mm hairs rigidity is that my hair metering device operates on hair cross-sections whose length Is little more 
than one mm, often much less. In other words, since the hair handling tines are made of thin sheets of metal you can stack many layers of them 
in the thickness of of 1 mm. 

It is true that these hairs I'm dealing with flip around considerabley past the small aproximately 1 mm deep length of hair where 
metering and manipulation is performed. However, in the following discussion of the heir handling tines, i want you to only concern yourself with 
an approximately one mm long length of a hair that behaves much like a rigid pencil. 

Remember, hair handling tines are so thin that although they are on Different levels, they can be thought of as being on exactly the 
same level This is generally true except for level eight which has significant vertical depth. We will discuss that later. Even the very top non- 
moving level (level seven as shown in FIG. 1 1 ) which some hair handlers rub against can be thought of as being on exactly the same level as all 
of the hair handlers. 

The previous pencil diagram illustrates the use of pushback gates in a configuration which forms one metering area and as such 
meters out one hair or one group of hairs at a time. Of course, since the head has about 1 00.000 hairs on it, it is to our advantage to meter out as 
many hairs as we can at once. Understand that when I say meter out this implies isolation of a certain number of hairs, ideally Isolated 
individually. Cetainfy, if rfs our ambition to deal with many hairs at once, we cant settle tor metering out large clumps of hair at a time and then 
attaching hair extensions to these large dumps of hair. Such a strategy, although fast, would reduce the quality of the hairstyle created. Instead, ft 
is my goal to configure the system to have multiple metering areas per channel Each metering area capable of isolating one or a very few hairs 
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in itsetl. As such, I will present a system that has two metering areas per channel. However, in practice, the number of metering areas per 
channel could easily be increased beyond two. 

fir 1 s shows shows the pencil metering system modified such that there are. not one. but two metering areas. Rather than just 
having one ve^ pencU descend as a pushback gate, we can use several pencils, in this example, we use three vertical pencils. Notice now 

thflm are two metBrina areas A and B between these three vertical pencils. _ 

mere are tw™mg SESJm* that two ot these three vertical pencils behave both as pushback and entrance gates. Afl ^vert^wncls 
behave as SSSack gates because they are all capable ot pushing behind themselves the hairs that they do not meter our Howeverjhe front 
S^rt^^eT^ar^dD^^rve as entrance gates. This is because they get in front ot the honzontai oencUs that have been metered I out 
a^^nffirml^fTOnt gates ot two metering areas. Ttvs is wnat an entrance gate dc^t prevents ^^^^^^ ot 
mesvstem until it lets them. However, the very last ot the three vertical pencils is a pure pushback gate. All the pencils behind * J™* ** n 
plhed Ibacxbul ot t^ way and into the spmg E. However, none ot the honzontai penciis behind rt are in metering areas, so it cant be 

^^^^mouqhSls^mree vertical pencils act Dke both pushback gates and sometimes entrance gates. I will refer t> such a configuration 
as a rnuitipte pustoack gate. Multiple because it is made up ot several pushback gates, not just a single pushback gate as shown in the first 

^ 9 EESlSf pushback gates form notches that hold the isolated pencils. These holding notches allow the pushback gates to also servei as 
tra^port-fo^ ga^s ^s^to say they move the pencils, or hairs, forward from their metering areas into the attachment area Thrs forward 
motion is depicted in the diagram by arrow F. 

ThP Moving Hair Hander Ti nft-Asspmblv Levels 

The levels I'm about to discuss are the moving hair handlers. Most ot them slide from sloe to side others can also slide forward and 
backward fEaSSSn of™ Direction a hair handler owes. In this embodiment it is moved by cables which are attached to 't-^ewmpl^ 
RG I6te levehetaht^ the stacking order. It Is the next higher level in the stack above the level seven, the highest norvnwng level l stewed 
vcu in tact Cefseven teshwwn Irv shaded darWy below live! eight in FIG. 1 6. Level eight is only the lightly shaded layer ontop. Level wghrs 
^ W>£^ trom^deto side. ReterrSg to RG. 16.1 an ertaroed elevated ^^ n t^^T^^^ 

c?Sveletohr?«re arecables A and B attached to the connectMty-bndge portion of the moving fine-assembty C ot level eighty The caWeA on 
^ left I caS calling rt to the left the cable B on the right to the nght In either case, rt is only the very front pieceC that* capable ot 
r^no TSsTear area De part of level eight but doesnt move. Its only purpose is to remain sandwiched between other levels so as to support 
Se^'k^^ itisme pun^eot^s&ond floor of a building to be saWhed between the first and third. This is true ot all the moving 
heirhandle^ L t as shown in FIG. 16.* the 

Whereas r£Stf toSrfSTta i^sfaSinslSt of metal, at its tine tips C* thickens such that it can extenc^wnvertk^^ 
we^to^ Mow. Level eighrs main purpose is to hold scalp hairs and hair extensions m Potion while they arebeing attached ^ 
toSettwr ft! does Wsby moving sideways from right to left rt ends its journey pressed up against left wall F ot the attachment area. It holds scalp 

betvreenth^ 

form an atSrl compel wne^ S -h* erioneTrnrs hair extensions can be isolated together. When pinched up against the > left 
waT mese^a^rs^^osedon all tour vertical sides such that the hairs cannot escape. In this embo*ment each notch orhejr 
tiSlSSM^Sn^^noai% on the left wall, in FIG. 1 7. there are two notched hair holding chambers that con^d to me two 
nSzles mat! s^wed youVariier Thus, in this system, each channel has two isolated attachment chambers and will apply two attachment 
beads per cha^lat a time^ ^ wlowed out in the midde such that the hars are grasped at the i bottom^ and i top but are not touched 

bv the oincher in the middle. Notice how this allows the liquid polymer attachment beads B to remain untouched by ^epincher 
by the P ,nc J^^™ to e fX ^ ^ ^ pincher tips E. as shown In FIG. 16.1. Is that they project to the left more at the top than it does at me 
hottom ThS^becaee its top* inrtoser contact with the other hair handling tines above It. When these other hair handling 6n« handhmrs ,on 
S?STnin5Sra we^ i depehd on thehaJr cross-sections being right between the middle of the nofches at the very top of the pinchers because 
^v^meo^ Positioned the hairs. And hairs behave rigidly over short lengths. However, me lower 

Srt£2olK i hair? wSSSS^nnS^ bottom of the attachment chamber are more likely to flip around and not* > exactiy ' wherewe 
wammem ^Tme sloped^emang of the puncher, as shown enlarged by FIG. 16.2, functions such that me tops d ti* nairs ^ P«jcned me 
ve^firsl a^we^ntsVn me hairlget pinched progressively later such mat me last point ot a hair to get pinched is me lowest point to get 

PbX * ed FIG 18 Is a more detailed representation of the pinching action, it shows the pinchers A and the left wall B getting ctostM rto each other 
In three prooressrve ste^rtyone isolation notch ot the pincher Is shown. In practice, the pincher likely has multjp e such ^'fonnotehs. 
ThSEcto^ right the wall is shown as a wire-frame on me left. Remember that this wall is where me polymer 

^r^osTim^^ to notice about this drawing is that the tops of bom the pincher and Its corrsporxiing position on the waU stent forwart I 
^^eTti^^Cortonsot hairs to get pinched first and the tower portions last. This scheme allows tor me wayward scalp hair anc lhar 
i ms causes me ntgrwr H^uuinwi w« r . „- Q ,. HrT1Q ^ t^n rinum nm» «trAin hair and me hair extension Is shown 



diaaram ontv each hair extenson would, ims arawing snows iwu loose bps io «>¥wwb w.wwvp.wi wi ••»< « . ~ ™ 

c«gram, 0 ™ v ^™ e ^ , , ^ ^rvesto narrow me entrance A which allows scalp hairsinto the atta^mertiarea. Level nine is 

me liohter shaded area, representing a moving tine-assembly. In me background, you can see those underlying layers that make up me hair 

rjassaoewavs. Level #9 works with the walls of me underlying passageway B as it they were all one layer. 

^^^^ this top plan^ we can see how this level works with the underlying channel. This tine^ssembly layer would normally start 
out not overlapping the lair passageways at all. This allows more than enough width tor more man one scalp hair to ttacrc^ach 
SassToew^ to allow one scalp hair into each metering area A at a time So the purpose ot this narrowing layer is to be 

nwedout (here from left to nght) over me passageway narrowing it such that onry one hair can fit across its widttr |t 
moved ^ diaPnTshowing pencils being metered out. youtl recall mere ^^^^^^1 

pencils, instead, had been stacked severalEyers deep, then more than one penrt per metering area woub have been metered out. Since we 

onrv want to meter out one hair per metering area, it is important to narrow me heir pathway to one hair width. 

omy warn ^ narrowed pathway is what you want why don't you just make me underlying P^^J^^^^^S^ 

so you donlneedtf^^g partT The reason I'm not doing that is because permanentiy narrow^ me pamway to^ one hair w.dm is really 
asWnq toTteireto get jammed By allowing the pathway to be narrowed only temporarily, we should be ableto prevent harr lammna 
asking tot rans ^ ^^ ^ ^ c y o1 mis narrower actually overhangs the hair channels so much that it doesnl )ust narrow the hau 
channats bu^acSSry doses them off . This Is because this portion C of me narrower serves as an entrance gate to me . fl «f^^aso^t 
SnriXredJ^donl erter prematurely. I will call this type of hair handler a channel narrowing entrance gate because it both narrows jhe hair 
^^^^^ e^^^tiL^ area: in theory, we could put these tunctx>ns in two separate t»ne-assemWies ot hair tan** 
Sn^^S^oW^lly. notice that only me front of this level Is shown. This level is really much longer taiM es m rough 
UlflTe the previous layers shown Many of me following layers will be shown truncated in me same manner. Note: In penal diagram. FIG. 14, me 
block Bserved as ^Sce gate that prevented pencils from escaping prematurely before they were metered out. This is what I mean by 
'entrance gate. ^ ^ ^ higher tevelt leve j ten. This level serves to narrow the entrance which allows loose hair extensions \mo the 
attachment area It you understand wnat I just said about narrowing me scalp hair entrance, men you already know how this level worxs. trs the 
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same thing except its tor narrowing the entrance passageway of ioose hair extensions instead of scalp hairs. Like the on one sea© hair sioe. this 
level is a combination channel narrower and entrance gate in one. 

FIG. 21 shows the next higher level, level eleven. It is the scalp hair multiple-pushback gate. It meters out scalp hairs putting one 
scalp hair into each of its two metering areas A. when It slides from right to left. Of course, remember, a multiple pushback gate can have more 
than just two metering areas. Its important to understand that these pushback gates work with the layers aoove and below them. For example, 
the scalp hair narrower in FIG. 19 (which is level nine) has already narrowed the hair pathway to one hair-width. Next, the 
multiple pushbackgates of this level intersect with the resulting narrowed line of hairs. 

You should keep in mind that FIG. 21 shows multiple pushback gates much larger than actual size. To get an idea of actual size, 
consider that each of the notches A is only wide enough to hold about one hair. In other words, the width of these metering notches is little more 
than one hair. 

Although tiis part has been named a pushback gate, it also serves other functions. IVe already mentioned how each pushback gate d 
a multiple pushback gate can also be considered an entrance gate. But multlpie-pushback gates can have still yet other functions. Once their 
metering areas are filled with hairs, the multi -pushback gate can be moved, in the direction of arrow B. straight ahead into tne attachment area C 
carrying the hairs it has metered out with it. This function of a murb-pusrtoack gate should be considered its hair-trans port function. 

Notice that this level has a more than just two cables attached to it It has two that pull It side to side D and E. and ft has two that pull it 
forwards and backwards F and G. 

In FIG. 22, the topmost lighter shaded level is the next higher level, level twelve, it is the channel blocking slide out preventer. Irs 
shown superimposed on top of level eleven, the scalp side murti-pushback gates shown in in darker shading and which we just talked about I 
just mentioned how the mulb-pushback gates can be slid straight ahead of themselves to transport the hairs in their metering areas. However, 
since left to themselves multi -pushback gates are open on one side, they might be at risk of loosing their metered hairs out of this open side 
unless something prevents this. That Is the purpose of this level. It restrains side to side movement of the hairs in the pushback gates as the/re 
earned forward. By doing this, hairs are at less risk of sliding out of their metering notches during transport. Ill explain this part more later, for 
now, just understand it keeps hairs in the metering notches, of the pushback gates, while those metering notches are on the move. Its path of 
motions is to slide only in a forward and backward direction. 

In FIG 23 Is the next higher level, level thirteen. This is the hair extension muttiple-pushback gate. It meters out hair extensions the 
same way the scalp hair muttiple-pushback gate meters out scalp hairs. It too is analogous to the pencil metering diagram. A difference is that 
the hair extensions it deals with come through the hair extension tip trench. In the direction of arrow A, while the scalp hairs dealt with by the 
other pushback gate come from the opposite direction. Recal that the scalp side pushback gate was placed farther forward and on the opposite 
side of the hair pathway. 

in FIG 24 is shown the next higher level, level fourteen. This is the pullback hook level. After the attached hairs have been pushed to 
the right and out of the attachment chamber, they still must travel back through the exit channel area before being engaged by the bend-under 
belts near the back of the channel. After scaip hairs and hair extensions have been attached together in attachment area A, they are ejected to the 
right and move back into and through the exit channel along arrow B. 

To a certain extent, just the moving of the system over the scalp will cause these hairs to travel to the back of the exit channel. 
However, in this embodiment we must be absolutely certain that exiting hairs under no circumstances can backtrack and return to attachment 
area A. Furtherstill, we want attached hairs to reach the bend-under system as soon as possible. This way their most extensive tips are pulled 
clear of the attachment circuit as soon as possible so as to tree up room for more hairs to enter the attachment system. That is what this level's 
responsiblity is. It moves backwards along arrow C in order to pull hairs back with it. 

FIG. 25 shows a side perspective of the pullback hook in action. This level is comprised of a hook that pulls everything in the exit 
channel to its very back where rt can be engaged by a bend-under belt This hook moves backwards, in the direction of arrow A, at the end of 
every attachment cycle carrying exiting hairs with it. This hook is the highest moving hair handler in this embodiment Note: Of course, to do its 
job a functional equivalent of the pullback hook could be used. For example, the hook doesnt have to be closed on the left side because the 
underlying exit channel would prevent hairs from slipping out of it from the side anyway. 



The Spring-Pin Levels: 

The next five highest levels fifteen through nineteen, shown figs 26-30, should be considered together as a single group. This group of 
levels has two general purposes. First the back of This set of levels contains spring-loaded pins whose duty it is to engage the hair clips, which 
hold the hair extensions, these spring-loaded pins push these clips forward towards the attachment area. 

Look at FIGS. 26-30. Notice how each of these levels is almost identical to the others except that we see different cross-sections, 
such as H, of the darkly shaded part as shown in FIG. 27. The cross-sections make up a part called a spring -pin assembly which is on the 
inside of these top five levels. 

Referring to FIG. 26, note that the central front tunneling tines A of these levels are shown as unattached and floating in space. In 
practice, at least one of these levels would have connectivity bridges holding these regions together as shown by the second layer t from 
elevated top view in FIG. 34. As such, most of the central front tunneling tines in these layers would not have connectivity bridges of their own 
but would be connected veriticalfy to a layer that does. The reason tor this is to prevent the hair extensions from having to bend over a 
connectivity bridge at a point too dose to their holding clips (to be discussed later), because their bend angle might be too sharp. 

If we were to take the spring pins out of the stacked layers which support and hold them, said spnng-pin assemblies would took as 
they do RG. 31 . Notice the springs A at the back of each of the four shown spnng-pin assemblies, they push each pin forward. Notice how the 
shape of the spring pins corrsponds with darkly shaded cross-sections shown In FIGS. 26-30. 

Cartridge & Clip Alone 

Referring to FIG. 32, the hair-extension-holding clips A are held together In clip-holding cartridges like B. Each cartridge has as many 
clips as the attacher has channels. Each clip should have a spring-like resilience that allows it to noW hairs in its Interior by pinching them. This 
same assembly turned upside down is shown in FIG. 32.1 , notice that the clip-holding cartridge has open slots C on its bottom. (The 
corrsponding slots on the top of the cartridge are open in the same manner.) Referring to FIG. 32.2, notice that each clip has a wide interior D in 
the front that narrows to a dead end E and then spreads back apart again towards the rear F. This dead end can be achieved by simply 
thickening the interior edges of the the clips towards each other or by placing a flexible webbing means there. This dead end, or the flexible 
flexible webbing composing ft, will usually have a funnel shape or v-shape so that the very last hairs to be used lie directty in the center of the 
cup and straight in front of the straightening peg (to be described later). The reason a dead end is helpful is so that that back portions of the dip 
can help provide spring force. By doing so, the rearmost hairs In the clip will not be held much tighter than the front most hairs in it. 

Cartridge & Pins 

In FIG. 33, each slot C, and its corresponding slot on the bottom of the dip-holding cartridge D, is wide enough to allow the vertical 
portion, or dip-engagement pin A, of a spnng-pin in FIG. 33.1 to stick up through ft and mate with the spring-pin-receiving hole B of its 
corresponding dip inside said cartridge. In FIG. 33.1 , the isolated spring-pin and clip off to the side shows how the spring pins and clips mate 
inside the cartridge. This is to say that the pin A is designed to stick though a hole B In the hair extension hdding clips, thus, pin A is a clip- 
engagement pia This is to say that the pin A you see sticking up from the top of the attachment stack in FIG. 34 is designed to stick though a 
hole in the hair extension holding dtps. Thus, pin portion A is itself a dip-engagement pin. 

Simplified Aggregate Stack 

Also In FIG. 34, notice the rectangular tabs B that extend up at the very back. These tabs are part of the spring-pins and can be used 
to pull them backwards. Remember that since these pins are spring-loaded, left to their own, they will move forward. These tabs are used to 
pull the spring-pins back to a standard contracted position. This standard contracted position, where ell pins are pulled to the very back, makes 
loading and unloading cbp cartrdiges possible. This Is because all of the spnng-pms are lined up exactly with each other, at the very back of their 
slots. 

Nstffi; To save space, the rear slots C. the ones the rectangular tabs move in, have been scaled much shorter than they likely would 
be. Really, their length would more likely be equal to the forward slots D in front of them, the ones the round dip-engagement pins A move In, 
because these tabs are connected to and must move the same distance as the clip-engagement pins do. 
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Cartrid9G ^5^ 8 S ,K e snrinooin receiving holes B of the dips, as in FIG. 33. 1 . should be lined up with each other before their cartridge 
■ « - - ?^°J ?!2?«?2J ?2E22n«rt «ack To , see how this can be done, refer to FIG. 35. The ctp-reoeving holes ot the clips are tinea 
B ^kSL^^J^ as tar as they will go. Notice how said rubber-band 

Xm^r^^S^ te lnto toks B on the ctios that the it D Jls bacKwaras. Thus, the cto are 

adMoM *W aiSSd up with each other, and the same can be said ot the spnng-pjns. m tne^vna^cK 
C^Sfh^^^J^rT rt^^e^Biart Conseauenvy. the oirwecieving holes of the clips and the SDnng-pm*p*ngagmem pins matcn up 

will be strong enatf. to overcome the rubber-band and push their dips forward despite rt. 

Clip & m «vvu<fr nineteen, shown in FIGS. 26-30. have two purposes. I have explained the first purpose, refer to 

cir <k m iSw^SJi^nd RG36 nSseean enlarged front ot this level. This second purpose is that the fronts ot these levels contain 
nS^S^^f^X^^S^X Sr^SSSton tips B hanging down from the dps. This way the hairs hang « thm ibnaa wating to 
i?^SS^«!^^vSS ^sVturoling channels, these haf extension tips might flip around from side to side. Pemaps. th* side 

channel to channel or worse yet bunching up before entering the attachment 
* > "^S^T^S^SS ft^hak ^r^hocw it is part of the hair-extensorvtip trench and guides and tunnels the hair extension ops 
are^lcaQthe tunr^mg area i A ^^ e !^^e a s^htening peg 0 behind it that extends vertically through its channel. Notice that 

Paintbrush Obstacle 

Scenario 1 : mriflnrtanrfrin ot what this straiqhteninq peg does, imagine guiding the bristles A, in RG. 37. of a paintbrush 

dawnatrer^o^ 

o^e" pffi^ e^teVan obstade 1 in this trench, its bristles wiU bend backwards when you apply enough forward 

pressure. 

50608110 2 in the second scenario shown by FK3.37. 1 , Imagine the same situation except that you put your finger C down^^^nchbeh^ 
the bristles otS ff SSSJv5E can press the br&es with all of your strength into the obstade and they will not bend. The straining 
peg serves the same purpose as your finger. 

fig aa illustrates what mioht happen to the hair extension tips A If there were no straightening peg. Notice how the tips curve 

excasslvely ^ W * to t™£££ » ^ were * bwed to excess,ve,y * B * 

might advance forward without moving the hair extension tips forward with ft. 

CliP & Refemng once again to FIG. 36.1. the dip is shewn with Its straightening peg D. Since the tips are kept relatively straight, the hair 
extension tips can be pushed forward with greater spring force than they could be otherwise. 

Spring Pin RQ 31 ^ strajghtening peg B is part ot the spring^in system. An alternative apprpachwould^toattecha 

e^^oninn^^^^/n^tr^r^^ making Hpartoftespring pin. Of course, such an approach would be at a disadvantage because each 
ffS^x £KX SEXES And s^cXre are more dips, because they are removable, than there are springs 

ft is best to "SS^g KSwSllev^ fifteen as shown by FIG. 26. because I they wereany lower 
thev could m *c££^£ tregtohair n^K ttnes. in fact in the previous drawings (FIGS. 26-30) the s**^™^^**?* 

X. 

Of course it is desirable tor the spring-loaded dips to advance the hair tips towards the attachment area but they must not advance 
♦octar than^^yLen^^mem are used Retemhg to FIG. 27.1, the channel obstruction A helps keep the hair extension clips from 
^^^^^^^B^^^em are used. It does this because the hair extensions hanging down from me dips are forced up 
l^^^^^^^^ to advance when the tront-most hairs in them are attached and pulled from the chp by 

the be ^2 c ^ m j r pose served by said channel obstruction is to prevent scalp hairs from advancing to .^ e ^ int ^^W n ^^ w s ? rl 
* ^SoJ ^^n^kwards awav from the attachment area Remember, the scalp hairs are coming from the direction ot arrow B. 
V"*™ 9 ^^'^^^l Un^^ar errtxxJment. said channel obstruction is only placed on ^^l^^^^^,^^ 
on the ieve^abSTft because th* wouWnl give exiting hair extensions an area to overhang the channel obstruction wrthout hold^ng^e cartridge 
b^ttis^ beneath is the attachment area, and Se hairs must have enough dearance abovememto 

so long as the above concerns are taken Into acooun. 
To Review: 

Simplified AyregjiM J'^^ 8ta(J{ Ks -mpMid n H 00 esn1 contain even/ level thai the attachment 

in practice .Instead /to keepings alrnpte, it only shows several representative levels. The Mowing are some overall points about the system. 

T The Attachment Stack it T.ikelv Marie of Sheets of Metal: 

A. Most ot the levels that I have described are very thin pieces ot sheet metal. Some ot them have a thickness similar tot lhat ot a 
niece ot oaSeT Of cou^ s£ce the/re composed ot metal, they're much stronger and mora ngtd than paper. The sliding hair handlersare 
2!£dtflytr£' exc^ to ie^ig^X^ haTttps that extertd Vemcally downed into the ani£hrr*nt area. The sheets ot metal can be shaped 

PinmiGHM k»«EMooS« e "heel ot metalwitn a substance that hardens on exposure to light A pattern is optically protected on Jesurtace. 
aMTOSUrtawis devetope? Those areas on the surface that were exposed to light reman protected after developing, those areas ot the 
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surface that werenl exposed to light have only bare metal that is susceptible to chemical etching. Thus, shapes can be etched into the metal 
sheet by exposing it to an acid. Photochemical etching will provide sufficient accuracy to tabricate most ot the layers of this invention. 

2. Photoresist electroforming- A highly accurate additive fabrication method that depends on depositing an electrolyte on an 
electrically charged pattern. It can form sheets of metal with features having tolerances of one micron or tighter. This level of accuracy win not 
be needed for most cross-sectwns of this invention. Thus, Its added expense over photochemical etching is unjustified tor most levels of this 
machine. However, there maybe a limited number of levels that could benefit from the accuracy ot electroforming. 

3. Laser cutting- A laser beam can be used to cut metal precisely and accurately. However, laser cutting is generally too slow to use 
to cut each level from a blank piece of sheet metal for production purposes. Rather, laser cutting should be used to cut tabs oft pans produced by 
photochemical etching or electroforming. 

4. Moidng- Some parts like the glass optical prism fork shown In level four, as shown in FIGS. 7 and 8, might be manufactured by 

m_Jr§ no 

5 Laser Chemical Vapor Deposition (LCVD)- LCVD is an emerging technology that promises to allow small parts to be formed 
directly from the vapor phase by using a laser beam. It promises to be highly accurate but is not a oommencaliy available yet. in vapor phase 
deposition a certain crc^secconaJ shape Is projected using high energy light or electron beams. In the future, it might prove to be an effective 
means tor producing the stack levels. This technology Is known to produce extremely pure and extremely strong materials. 

6. Any other analogous technology can be used to manufacture this Invention. The above five examples are only posstbtfites. 

TT Holding the. Levels nf the Stack Together: 

The above methods describe ways of forming patterns for Individual cross-sectional layers. However, these indMdual layers must 
somehow be attached. There are several ways that this can be done, including but not limited to: 

A. Bonding with adhesives- This method would use a thin fHm of adhesive applied between the surfaces of the various levels of the 
stack Although a relatively easy method, adhesives are probably not reliable enough for this application. For example, the polymer adhesive 
this system uses to attach hairs together might itself degrade the adhesive. 

B. Welding- Welding would most likely be done with laser beams. For example, two or more thin layers of metal can be welded 
together by hitting the surface of one of them with a laser beam. This is probably the most reliable way attaching various levels of the stack to 
each other, it allows for a durable hermetic seal, which is especially useful for forming channels that carry liquid. 

C Bolting- Otherwise loose layers can have holes that run through them that allow them to be held together by bolts. Realistically, 
bolts would probably used in combination with a means such as welding. The torts oould be slide through holes E in FIG. 1 and nomotogous 
holes through other parallel levels. 

The hair handers which need to slide relative to each other will be attached by running a rod through them. However, this rod and 
hair handler assembly will not prevent the layer from sliding relative to each other. 

Referring to FIG. 39. the bolts N used to hold the layers together may have elongated heads that can be slid through holes In the dip 
cartridges B. This will help positon the removable clip cartridges atop the attachment circuit stack. Of course, these elongated clip cartridge 
engagement rods N dont have to be bolts running through the entire stack, instead, they could just be attached near the surface. 

TTT. Attaching Perip heral Components to the Attachment Stack; 

The functions of the attachment stack are aided by vanous external componets attached to it. The following is a recitation of how 
some of these peripheral components attach: _ 

Referring to FIG. 39 we see an elevated front view of an abbreviated hair extension attachment stack, the hair extension clips C are 
held by the clip cartridge B. The hair extension dips C extend from the cartridge and allow the tips hair extensions (not shown) which they hold 
to extend below, perhaps In dangling manner. 

These hair extension tips are guided In individual channels by the funneiing areas A m FIG. 36.1. 1 call the areas of these layers that 
guide and funnel hair extensions the hair extension hoppers. In FIG. 39 and FIG. 39.1 , the hair hopper levels are represented in abbreviated form 
by the top two stacked levels A and D. 

In FIG. 39, the cables E slide the hair handlers sideways and forward and backward. They lead off to devices thai pull on them 
causing them to move. {Ill say more about this later.) Of course, the hair handlers are at the same levels as their cables, in this embodiment, 
the layers where the moving hair handers are need not have funneiing fronts, so there is nothing but air space at the fronts ot their layers.The 
moving hair handlers are Imporant because they move hairs around and put them where we want them. 

In FIG. 39 and FIG. 39.1 , below the hair handlers are the tower stationary hair channel levels where the nozzles reside, represented 
In abbreviated form by the two lowest stacked levels F. It is in these lower levels where the polymer adhesive is applied to the hairs. 

In FIG. 39.1 we see an elevated back view of the attachment stack, notice the spring-pirvpullback cable lasso G around the 
rectangular spring-pin tabs. This configuration makes it possible to pull all the spring pins to the back of the cartridge, thereby, pulling alt the hair 
extension holding clips to the back of the cartridge in line with each other. Referring to rearwew In FIG. 39.1 , hair extension holding dips C are 
pulled to the very back of their cartridge and lined up with each other. This Is achieved simply by pulling the lasso-shaped cable G backwards. In 
FIG. 39. the lasso pulls the spring-pin tabs K which it surrounds backwards. Simultaneously, this causes the hair extension dips to be pulled 
backwards. Ideally, this lasso cable leads to an actuator, such as a solenoid, that pulls It backwards when the system's computer tells It to. 

In RG. 39.1 , notice that the sensor drcuits extend to the very back where their contacts are exposed on surface H. This is where the 
electric wires or fiber optic cables come In contact with the sensor drcuits. 

A liquid adhesive is used to attach the hairs together. The back of level three (In urv abbreviated version but the lowest level In 
FIG 39 1) , shown as surface L, is where the liquid adhesive Is introduced into the attachment stack. The outline of the manifold pathways M can 
be seen in RG 39. 1 . Really, the liquid adhesive manifold would be concealed under level three In the un-abbreivated version, and only a single 
adhesive Input hole would be seen. A hose I carrying the liquid polymer adhesive will be attached to this single hole in level three (un-abreviatsd 
verteion) The liquid adhesive will then be earned sideways and then forward to the attachment nozzles by the manifold pathways M, which 
really are formed Into level two (un-abreviated verision). 

Acuator Cable Interface with Hair Handlers: 

Referring to FIG. 40, the sliding hair handlers are attached to actuator driven cables A and B. Remember, the hair handlers are thin 
sheets of metal. An actuator Is any device that moves something back and forth. A solenoid is one type of actuator. 

Before, I describe how actuator dnven cables such as A and B, in RG. 40, move only the front portion of a level. The front portion, of 
course being a hair handler tine-assembly. The issue we will concern ourselves with now is how these cables are attached to the levels that 
they move without interfering with other levels. For example, how the cable attached to one hair handler tine-assembly sheet C stays out of the 
way of the levels above and below it such as hair handler tine-assembly 0 below. 

Since it is expected that these actuator driven cables will be attached to the top (or bottom) of a sliding hair handler tine-assembly, the areas ot 
cable attachment like E will as such be thfcker than the rest of the layer to which 11 is attached. As such, a cable clearance notch F has to be cut 
t\ the overlying hair handler assembly C above the point ot cable attachment E. This Is to allow the cable to fit between the two sheets of metal, 
which compose the hair handler tine-assemblies C and D, while at the same time allowing these two sheets of metal to lie surface to surface. 

These cable dearance notches F will have to be wide enough to allow adequate clearance margins G around the cables as they and 
the sheets of metal they're attached to move around. Remember, these sliding hair handlers not only might move side to side, but some of them 
also can move forward and backward. As such, the cable clearance notches must be adequately large In order to leave margins like G for 
movement In several directions between cable attachments like E and edges of dearance notches like F. 

The sparing scheme shown here assumes that the thickness available In cable attachment area E will be no greater than the 
thickness of one trie-assembly level. In other words, we are assuming that the attached cable A is no thicker than the sheet metal of which the 
sliding hair handler tine-assemblies are made. Thus, cable dearance notches can be just one sheet tme-assebry thick. This allows for the cable 
attachments and cable clearance notches to be alternated between two positions, per hair handler tine-assembly side. For example, the left side 
of these hair handlers will have cable A with notch F above it and a second cable H attached to tine-assembly C at a second cable-attechment 
position J. Ot course. If there had been a third hair hander tine-assembly stacked above level C, ft would have had to have a cable dearance 
notch over position J. This would allow ail cable attachments on this side to be alternated between just two cable-deararx»-notch positions. 
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However it the cable attachments were thicker than one layer ot sheet metal, then the clearance irctohes woddre^ tobemaoe 
mwror m r^^^.^v^dbe^Sle through severe/ layers of sheet metaJ aocve tr*m to allow tor the clearance of lust onBiBn^ 
^ ^^^X^^!^^^^ v^ulcT ave to be eftemated between more than two posiwns per cabte^cnment 

dde * A*,™*vmk, , «inn eflhia^alr handier interface sneefs would allow thicker cables to be used while still alternating atacnment 

jS^?2&Jit^^ sotenoicwnven cades are no; attached directly to the sheet metal of the 

notc^s between ust two J**^* sjkm SHKSo nrhesVthin sheets then go on to attach to the sheet metal of the hair handlers. Since 

c£ shetfdthVhri rulers, ^earance notches can be alternated between just two posrttons. 
^^^^^^^^b^ ^ESuSK.^ it^hair.harxfler.tne^ssembty ^^^J?^* 
«SfSS be D^eo^wJweon a halr^andler tine-assembry, including direct attachment to the ttnes or back of the asse^iv. 
* t *^ irSffiS ?^ w33ffi«We must be controUed very accurate** Because we are deaUng ™» s*^^^* 8 
^ 0 ^iH^L«n^2^tn^elves are not likely to be accurate enough. In order to achieve accuracy in movement, a movement corrtn* rod I 
sc^rwtd^enca^ ™ m M ^ ^ cjsonce of movement. For 

in a slmlar tehton^ to the rest ot me anachment nek. h this •mMtflmant. It njns through the thickness ot 

the entire ZcSnSni Sa^HoweW. It serves its purpose solely in the levels ot the moving hair handlers. 

dimensions: 

-Its about as wide as the head ot a razor 1-1.5 Inches (2.544.81 cm) and. or perhas. as wide as an electric hair trimmer which is 

^^rlg^meTa^rX sta* will depend laqerty on how tong. me tor extern holding tfps have to be made. I 
^w^ld^^eTatCh^th^Strom is lowest tevel to its top level where me bottom otthe dip cartridge rests) to be 
.ess than \lf^^«^ Ml , imenslom m ^ auUeltnesto understanding me first embodiment ot the system. However, they should In no 

scalp hair cross-sections by black circles. 

Flret Steps™. ehaf¥W| 8ntrance enmance gates F and G. respectively to**^^^™**?™' 

extensions E have been moved over to narrow their channels. They wlllfcety make this move exactly at me same time. They also serve as 

areas A and B. while preventing the hairs from malong unauthorized entry into the attachment area. Notice the connect unuy»* 
handling-tine assembly 



Next Step Series 

In " 



RG 42 the combination entrance gate/channel narrowers have already been moved over the hair channels In the previous step. 

where lA^Mrt!* TeSlTk^ te helpJto>tr* ot mem behaving mu* like me brtseeao. a paintbrush. 
™ S i$ ,0 "ntett m% l *Sm tl^S^^^V^^S^ «} mbS wim homologous regions ot M mjdi^ Uka 

b * ^r^ y ^ho^«bTi!r^FaXote In the relative direction ot arrow L. The main difference between sceJp hairs ar^ 
hair niMrim^ MMP hSnTare hypertension between me scalp end me straigtener G. but the har extanstons H areorty ^Mdby 
X ?Fo?S£mW? ot^S&SEg har^Siigtener G as two human fingers pinching hairs and pulling them straight up away from me scalp. 
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We wit discuss the design of the straigtenter in detail later. The scalp hairs, in contrast to the hair extensions, behave less like paintbrush 
bristles and more like little pony tails being held are under tension. Once again, rf you can imagine yourself using a straight pin to count out hairs 
one at a time from a pony tail held under tension, then you'll have a good intuitive understanding of what the pushback gates do to the scaJp hairs. 

Look at FIG. 42. By running an efectnc current or light beam across the channel at each metering area B. we can ascertain whether 
or not they have scalp hairs in them. If they don't have scalp hairs In them then their corrsponding attachment nozzles need not be fired. That is 
to say tf there is not a scalp hair in a metering area then the one nozzle that corresponds to It need not shootout a bead of adhesive. However, 
this strategy is probably needlessly complex because it requires each nozzle to be Independently controlled. Most likely the si mow r scheme of 
firing all nozzles in the system at once will be used. 

Next Step Series 

In the previous step, as shown by FIG. 42, neither pushback gates A nor slide out prevention gate C had been moved into the 
attachment area yet In this step, as illustrated in FIG. 46, both the pushback gates and slide-out prevention gate have slid over the attachment 
area. This slide out preventer's purpose is to prevent hair extensions (and two a lesser extent scalp hairs) from falling out of the open sides of 
their pushback gate metering notches before the pushback gates come to rest lined up with each other. The slide out preventer should be moved 
forward, as shown, into the attachment area slightly before, or at the same time as. the pushback gates are. 

Also in this step, both pushback gates have been moved straight forward in order to carry the hairs they had metered out into the 
attachment area. Notice how the two hair extensions in the hair extension pushback gates no tens B match up perfectly with the two scalp hairs 
in the scalp hair pushback gate's notchs. When pushback gates move hairs from the original metering area location to the attachment area, they 
are functioning as transport-forward gates. 

In FIG. 47, notice what this step looks like from a left side plan view. The hair extensions are lined up with the scalp hairs in the 
attachment area because both the scrip and hair extension pushback gate notches line up. 

Next Step Series 

Referring to FIG. 46 which is a top plan view, this step begins with the slide out prevention gate being moved back to its orgirunal 
position, so that it no longer blocks the hairs from escaping from the open sides of this pushback gate notches. Of course, it doesnt need to block 
them anymore since the pushback gate notches are lined up and, as such, block hairs from escaping from each other. Look closely, the 
pushback gates are harder to see because only their outlines are shown; they are not shaded because they do not move in this step. 

The second part that does move in this step is the pincher A. Notice how the ptncher has two notches in it that line up pertectry with 
the two hair holding notches of each of the pushback gates. It begins (or at least continues it journey) from the right to the left. Along Its journey ft 
pushes both the hair extensions and scalp hairs together in front of the left wall of the attachment area. Here, they are held still and close together 
in front of the adhesive polymer attachment nozzles In this wail. 

Refer back to FIG. 16.2 In order to see a mree-dirnensional picture of the pincher. Recall that its top Is slanted forward such that it 
comes in contact with the hair extensions near where they are being held by the pushback gates, before the lower portions of the pincher do. 
The mechanics behind this is Illustrated by the series of drawings in FIG. 18. Since its slanted design pinches the higher portions of the hair 
extensions first it lets its tower levels pinch the hair extensions progressively later, guiding any wayward tower hair portions into alignment with 
the notchs above them. 

FIG. 49 Illustrates the very beginning of this step from the left side. In this drawing, the pincher is on Its way but has rjoj completed its 
journey to left Notice how the tower portions A of the hairs extending below the pushback gates are rjoj complete iy held together unlike their 
higher portions B, which are held more closely by the pushback gate notches above the pincher. 

(Schematically from the SIDE-Second half of step XX only:) 

In FIG. 50, we see the second naif of this step from the leftside. The pincher has moved farther leftward. We can see that the 
previously wayward hair portions A have been brought into alignment with the pushback gate notches B above them. Because of the shape of the 
hair pincher, it pinches the hairs together at a point near B, above the attachment nozzles, and a point near A, below the attachment nozzles. 
Notice how the ptncher chambers are relatively wide in the middle near area C. such that they form empty chambers around the little bundles of 
pinched hair. These empty chambers are carved out in order to gfve the attachment bead room to form around the hairs. 

BRAKE ON STR AIGHTEN ER ACTIVATED IN THIS STEP 

A! this point there should be something that clamps down on the scalp hairs while the attachment beads are being applied so that 
attachment system cant be moved during this time. The part of the system that is most capable of doing this is the tensioning hair straightener. 
Since we haven't discussed the straightner In detail, lust think of It as two human finger capable of pinching hairs and pulling them straight up 
away from the scalp. The straightner should clamp down before the pincher has reached Its left most position. This wilt prevent the attachment 
system from being moved forward tn the hair until the attachment beads are in place. In essence, the straightener is functioning as a brake. 

Preferrabfy. the straigtener should brake after pinching together ana pulling hairs up, qoJ lust after pinching fcejcifi pulling hairs up. 
This strategy will ensure that during the attachment process proper ail scalp hairs are pulled tight 

Next Step Series 

In this step. FIG. 51 shows the pincher A is up against the left wall. The polymer adhesive nozzles B shoot a burst of liquid polymer at 
the hairs held together and centered In the hollow attachment chambers In front of them. The attachment chambers are formed when the pincher 
notches are pressed up against the left wall of the attachment area. These dotted line cirices C represent the liquid attachment polymer 
surrounding the hairs and hair extensions. 

In FIG. 52, this step is illustrated from the left side. Notice these newly formed attachment beads A, shown as black circles. 

Next Step Series 

In FIG. 53, notice the UV optical pathway B. This UV light source hits the liquid polymer beads A with a flash of intense U V tight in 
order to harden them. 
Next Step Series 



At this point, the straightner should release its pinch on the scalp hairs. This will allow the attachment system to advance forward 
over the scalp. 
Next Step Series 
£USt£2Ut 

We've attached the scalp hairs and hair extension together but we still have to help these attached hairs exit the attachment system. 
The following explanation will explain this step. This step Is best explained by using two different drawings. 

Schematically from the TOP-First half of step series only: 

In FIG. 54, the first thing that happens is that entrance gates are slid back over the hair channel, blocking entrance to the attachment 
area. If they hadn't been already. Next the scalp hair pushback gates move to the right placing them where they are in the drawing. 

Schematically from the TOP- Second half of step series only: 

in FIG. 55, we can see that the hair pincher has also moved from left to right Although the way iVe broken It down into two drawings 
might suggest the pincher doesnt move until the scalp-hair pushback gates have moved, this is not the case. Realty, I just drew them as 
separate steps for clarity. Ideally, the pincher and the scalp-nair push back gates would start their journey to the right at exactly the same time. 
Referring to FIG. 55.1 , the pincher ends its journey to the right by retracting Vrto this ptrxxw-retraction notch A. which has been formed into the 
right hair channel lower stationary levels. Remember, this pincher has a portion that hangs down vertically into the stationary channelsm as can 
be seen in FIG. 16-16.2. 

The scalp-hair pushback gates after moving to right, as they did tn figure 54, retract straight back away from the attachment area, to 
come to rest where they are in FIG. 55. 
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Th* hair-xtansion Dushback gates move to the right, from where they were In figure 54, to come to rest in line wan «dt channel C. 
- J^r ^ISSmk^r^ moves Jothe right, itpushes the heirs in its notches to right also. The pushback gate is turctkyvno as a 
SsSSf ^ ^trTanacr^ hairs B have been pushed so*** 

the right that they are lined up with exit channel C. 

^KSSISS, m FIG. 56. Notice howthe en*™* gales A and B have a oc^wjjara 

• 08 l8TT . J^l^*,^ ™ AiSnohca that the scaic-hair scat) oushback qates and the otncners are no longer <n contact with 
tSSSS'SSS, ^^SS^i^^^m^X^SX^> C is siU in contact wtm «>««.The hajr 
^££n 5Kk SSto tSnrtSng as a pusrLt actuator in Ms step. It pusnes the attached hairs out ot me attachment area to the e«t 
channel. 

Next Step Sertee ^ extension oushback gate ends its journey to the fight, the pull back hook A begins Its joumey timed 

to the right 

^Xse^^ffl^ «*n9 B. me ha, extension pushba* gates C are tree «o move PacK to 
the left, to where they are shown in this drawing. 

Schematically M tm ^'^^L^^SSJZoo Ha journey back It oartrues straight back away from me attachment area. 

WtolKir^trepJM* gale is tree to return to Its originating posfcon. Also, not.ce that the ha* extension 
pushback gates have returned to their original oositxxi. 

Scr«rnatca^trom^l^m l^Wes ^ e ^ ^ ^ ^ l***^**"*^^™ * 

mSmStt process but Instead, will wart their turn. 
Next Step Series 

MTOHE THE iHOOK FINISHES ilTS BUSINESS AND RETURNS TO ITS STARTING POSITION. 

why IS IT POSSIBLE TO BRING ADDTIONAL HAIRS INTO THE ATTACHMENT AREA BEFORE HAIRS FROM THE PAST CYCLES 
HAVE WMPLCTOY cCeSrED THE ATTACHMENT SYSTEM? THE ANSWER FOLLOWS. 

fig 61 shows the mostly same thing, as FIG. 60. <rty In perspective view from me right side. The pullrjacM^is r^hown In 

ha* qtrajGhtaner channels E respectively, wont get held up when they press against the dead end at the hair 

har Strajgh^rCTanne^c. ^g*™*^ and hair extensions will move around the hair extension channel obstruct^ F^TcJ^i^er 

totaled at me unprocessed hair extensions C are tree to be pushed tojward Into * 8180 

attached to a Bghter-shaded hair extension and it Is pUled around to right ot the^iannei <***?^t^*^ cyde 
^^trosa two behind are tree to be engaged by the hair handlers, even before those ahead ot them entirely extt ™ j^^;"}^ w cyci * 
tetoelo SKevS Ku^a^ST^and hair extensions from previous cydes have QQJ compie ^^^^J^^^ 
is tree to £ use mls ^ extension channel obstruction B is to prevent the hair extenscn ^J^JS^lT^ 

taster trun ttwhah Extensions C in it are used, and to prevent the scalp hairs D from interfering ^ 
^^hn^^hesrve bbeinq applied by the nozades. the pushback gates would be tree to return to the meten^areas ak^ojhec^eteand 
is^ale^e^r^ be made possible* introducing a dedicated pushout actuator, so that the hair exienscn pushback 

gates donl need to serve this dual purpose. 
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How the Attachment Stack and the Peripheral Structu res Connected to it 

are Supported, 

A simplified verision of the attachment circuit stack is shown in isolation in FIG. 34. However, the attachment stack can't function in 
complete isolation, as its shown. Instead, it must be connected with cables, belts, and wires that support its functions. Also, tt ideally should 
somehow be connected toa handle such that It can be moved over the scalp by a human hand. (Or in a more ambitious embodiment by a 
mechanical means such as a robotic arm.) 

Up to this point I have described the entire attachment circuit stack, and some peripheral structures connected to It Now, I will 
discuss how these peripheral structures are themserves supported, and how the attachment stack can be most ideally held by a human hand. 

In FIG. 63, the entire attachment stack is shown as a single object A, its individual layers have been omitted. The first thing that is 
connected to the attachment stack A is the surrounding gray structure B. I've named It the belt buckle because like a man s belt buckle its rigid, 
planar, and attached to a longer flexible structure. The longer flexible structures that the belt buckle is connected to induce cables, wires, and a 
linear chain of ribs that supports the bend-under belts. However, these trailing flexible structures are not shown in FIG. 63. They will be 
discussed later. 

Notice how the attachment drcutt stack A is seated in the center of the belt buctte B To keep the attachment stack A and belt buckle 
B together the same bolts C that run though the stacks layers to help hold them together also may run through the floor of the belt buckle tn order 
to secure the stack to tt. Notice how the portions of these bolts C directly above the top of attachment stack have widened collars. You should 
assume that the bottoms of these bolts are extended through a planar floor In the bottom of the belt buckle and threaded so that nuts (not seen) 
can be screwed on them. 

Previously, I mentioned longer flexible structures that extend from the back D of the belt buckle. Although not shown here, the flexible 
structures aH lead to the SLCport base unit. By support base unit, I mean the centralized equipment that provides support service to the hand held 
attachment system. For example, the type of vacuum cleaner that has a flexible hose leading from a big heavy box, where its motor and bag 
reside, to a small hand held nozzle could be said to have a support unit. Of course, the support unit would be the big heavy box where its motor 
resides because tt provides suction to the handle unit. In a similar manner, the handle held attache r system can be said to have a support unit. 
This support unit serves various functions each of which wilt be described in turn below. 

Solenolds/Acuators: 

I have already mentioned that the hair handling tines are sliding layers that must be moved back and forth. The power to slide them 
back and forth Is delivered through cables connected to solenoids or some other form of actuator. 

As discussed earlier, there are multiple sliding hair handlers in the attachment stack, each with at least two attached cables. Two 
cables because the cables must be grouped in opposing pairs that PULL in opposite directions. With this many cables, each attached to its own 
solenoid or sprinq, the cables could easily get entangled with each other If some effort Isnl made to isolate them from each other. 

Manufacturers of bicycle brakes isolate individual brake cables in flexible tubes. Ideally, the inside surfaces of these tubes has a low 
coefficient of friction so that tt can guide the cable around bends without generating a great deal of friction. 

The actuator cables used with the attachment stack will also be isolated In tube-like structures whose internal surfaces have a low 
coefficient of friction. However, since there will be many such tubes required, we will use a flexible structure that has the cross-sections of 
many tubes parallel to each other such that they form a tube ribbon. In order to get the cables into this tube-ribbon. It may be heipfu to configure 
the nbbon as having two snap-together halves. Referring to FIG. 64, the two halves A and B of the cable ribbon are shown before they're sniped 
together around the cables C. FIG. 64.1 shows the cable ribbon halves snapped together. This diagram shows just one shod length of such a 
tube-ribbon, but remember, the tube-ribbon Is a long and flexible structure made up of many such segment-lengths. 

RG. 65 shows how two tube-ribbons A can be used to carry actuator cables to the attachment stack. Notice how the actuator cables 
C and D extBnd out of their tube ribbons up along the length ot the belt buckle at which point they are guided around comers B on the belt buckle 
and attached to their corresponding sliding hair handler layers, in the attachment stack. The cables C. which are guided around comers whose 
curvature lies in a plane parallel to the top surface of the attachment stack, are used to slide the hair handling tines back and forth in a sideways 
manner. The cables D, which are guided around comers whose curvature lies in a plane perpendicluar to the top of the attachment stack, are 
used to slide hair handling tines in a front and back direction. 

Cables and Wires Which Serve A3 Conductive Pathways: 

Various types of energy might be conducted along pathways between the support base unit and the attachment stack. For example, 
ultraviolet light could be conducted along fiber optics in order to suppry the attachment stack with the UV It needs to harden the adhesive polymer 
beads. Either tight which requires fiber optics, or electricity, which requires conductive wires, must be carried in sensor dm cits in order to 
detect the presence of hairs. Also, if individual polymer adhesive nozzles are configured to operate independently ot each other, then the best 
way to achieve this is to use electricity to power the ejection of liquid adhesive beads. The most likely ways electricity would be used, in this 
manner, is to cause a vapor burst by heating up a liquid with electrical resistance or the accuaton of a piezo-electric device in the nozzle 
regions. Certainly, in such configurations, there would have to be many individual wires to form independent electrical circuits. 

In the case of delivering UV to the polymer hardening system, one bundle of fiber optics would be sufficient This Is because its fine if 
all UV outputs are turned on at once. RG. 66 shows an example of such a single fiber optic cable bundle A. Notice how said bundle Interfaces 
with the back of the UV conductive prism B. In FIG. 66. a side of the belt buckle has been made transparent so that the the UV conductive pnsm 
in its interior can be seen. 

However, in the case of isolated circuits, whether they are for sensors or jet nozzles, many different wires or fiber optic cables will 
have to be used. At the point where these cables or wires reach the attachment stack, they will have to be connected to it at precise points that 
match the wires up with their corresponding circuits in the attachment stack. FIG. 67 shows how this could be done. Multiple cable or wire 
ribbons A should be connected to a contact card B. The wire or cables attach to the top surface of the contact card. Electnaty or light from these 
wires or cables is conducted through independent conductive patches that run vertically though the contact card. 

Referring to RG. 66. the contact card B is shown mated with the matrix of cirubt contacts on surface A which extends from the back 
of the attachment stack, Notice how the contact card allows all the wires to be attached as a unit to the circuit contacts on the attachment stack. 
Whether optic cables carrying light or wires carrying electricity, the contact card approach should be applicable. 

Hoses to cany gases and liquids: 

Referring to FIG. 69, the adhesive liquid porymer is delivered to the attachment stack by hose A which runs from the base unit to a 
hole in the back of the attachment stack. Assuming individual control of the jet nozzles is either not necessary or achieved by using individual 
electrical circuits, then only one hose will be needed to carry liquid polymer to the attachment stack. Within the attachment stack, the liquid 
polymer from this one hose will be distributed among the individual porymer nozzles. 

If Individual control of the polymer nozzles is achieved by giving each nozzle its own line whose pressure busts are generated by a 
pneumatic means in the base unit, then it would be necessary to ieaa individual hoses to the attachment stack. These individual noses would 
ideally take on a ribbon configuration and interface with the attacher stack with a contact card configuration. However, incWiduaJ pneumatic 
control is probably not the preferred embodiment to use. 

In an embodiment which requires gas or another liquid to be blown or sucked, then further hoses contacting the attachment stack with 
the base unit will be used. In such an embodiment additional levels with hose-receiving holes would extend from the beck of the attachment 
stack in a similar stair-step pattern. 

Belt Pulley Ribs Support the Bend-Under Belts: 

Previously, h FIGS. 2-22, 1 introduced bend-under belts as a way to prevent hairs from piling up In the attachment system. However, 
I didn't explain how these bete are supported. 1 will do that now. FIG. 70 shows two bend under belt pairs. Each bend under belt pair is 
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oonoosed of two opposing bete phoned together and moving in the same linear direction. The two bete of each pair converge at B wnerejney 
Snchhairs betweehtfwm and carry those hairs with them. Although no support structure is shown m FIG. 70. any suooort structure tor such 
belts should ideally have the tollowng qualities: 
Lit should pinch the two belts together. 

2 It should hold the belts in a way that they are tree to move with very little tncton. 

3" It should hold the belts in a way that they dorft fall loose of whatever Is holoing them. aee 
4. It should neither obstruct the movement of hairs earned by the bete nor prevent the hairs from tailing tree ot me belt assembly 
when said hairs are pulled from said belt assembly under tension. 

FIG 71 shows a shon segment ot a suooort structure with such qualities. Its made uo of joined ribs. 1 call each rib a PuUey-rib. Each 
rib has aot mese to^inderical strictures A which pinch the two bete together in the middle B ot the assembly. Noxe how m* arcnea snaoe 
Cteato^™^*^\ helps pinch the belts together in the middle. This allows the belts to pinch hairs between them ana carry jne 
to^FuX^RG^ 1 1 2 menders A widen neaTtheir tips D so as cradle the bete, in a notch J, and prevent them from escaping. Firmly. 
?vou" look ctoX youV see cylindencal objects A have a second cylinder E running through their hollow centers whicri ^erve ; as an 

ax^^S me^in^rsTo act as rollers which convey the bete with very little friction. Naturally, the inner surface d these rollers and 
o^er su^wrt their ^should both be made of a low coefficient ot friction material such as Teflon or even employee beannos. 
outer surface* these axles E and the arched shaped sorina means C are molded as one plasx rib F. Ktany of these 

olastic ribs m toric Uogethe as a single molded pan by a long flexible rod G. Thislong flexible molded pan is ^tBched to mc^eo as a 
sinde oart wtth a MrtonHof the belt buckle. In order to hold the belt rollers A, in FIG. 71 2 in place, planar parte! (FIGS. 71 .land 71 .3)wtm 
S2hr chartered <^ to £w>ed onto the the tapered tips ot the axles E under the rollers. Segments such as mese should be placed 
^^^^M^r^tx^ its tote in prolong its route between the base unit and the attachment stack. 



gy^i^ alOng BriOW A in FIG 70 H~* * **** mw/»rnnn n nnukcrmnHi ■ hthh n B»-ss-!e: ln> m l in imi rm \ i rui tu wi wvik huljwi i m»w> v v ~ ■ - — ' $ ^ 

pulley-nb type. The runnel-shaped £ 

o^^^i^TnTthfi hSt assembrv For exarrSe^ RG. 72, the runnel shaped support D and a few of the puliey-nbs behind it are 
%E!^ belt budie suppoh stru^re. The bottom of the belt buckle is show* as a transparent 

block C, in this drawing. 

in RG 63 1 the belt buckle assembly is shown from a left side plan view. This object E is the bend-under system assembly . Notice 
how the ben^erakse^^ the very bottom of tottbucWe B. Since the belt buckle is itself ngd rt holds those pulley 

ribs attached to its undersurface in a straight inflexible path. 

However the belts are most likely driven by motors in the base unit, which are most likely several feet away, ^nsequently. me bete 
should WeaJlSto connected to the base unit in a flexible manner. Thus, the pulley-ribs that pinch the bete tooethershould I be arched to each 

SSe texi&eVnveloping hose A that surrounds them all. This enveloping hose A, is shown as an outline. Aimough this drawing only shows one 
s^segrne^ 

outside of Ka^fflS&S trSS attachment Sack where me hairs camedbyme bend-under bete have! ^eendropped. This .s to say 
mescalp hairs in me bend-under system should be free of obstructions between themselves and the surface of the hurnan toad, 
the scalp rvurs n V££n^unw sy enveloping hoses A and B coming in from bom the hair extension ^^^^^ meir 

discussed vet) unte SsoeS. Also, we can see me vanous flexible lines C Including hoses.cables . wires and bete coming tod. out ot their 
fir^^nr^ areas of the base urit that serve them. The vanous levels of the base unrt represemcifW 

fl^o^an^^ of the base unrt has yet to be discussed. For now just realize It is where reeved horn the 

tiSSoTaV^^ clip cartridges held before mem on cocks. This filling of clip canndges is accomplished by a 
mechanism that moves from one docked cartridge to the next, most likely laterally. 

Handle Structure for the Attachment Stack-Belt Buckle Assembly: 

Previously. IVe desribed the attachment stack and the belt buckle that supports It. but me belt b^WeitseH ^^^.^ ,n 
RG. 75. a pemtfto view of the handle unit outer-frame. The hande unit outer^e may alsoto n3fered to , as me hande unrt or handle 
Stough nanSeurtt might also refer to the entire handle unit assembly belt buckle, attachment stec^and aJUtlsme ^ e ^.™^^' 
wSuse hold and move me attachment stack assembly through the hair. Notice the lower holes A through the stilts B ot the handle urtl peg 
F shotn^n RG 63^^ tornthe belt buckle and Werteinto the tower holes A. shown in FIG. 75, «n order to attach tto bett buclde to this 
t^Xs pe^^connection serves as a rotational h*ge. l(Wjecenters ot mesepegs should U.eatong atine ^tu^easme 
fltechment areas of the attachment stack. This wiU ensure that the attachment areas are held me correct Distance above the ' scalpregara ess ot 
m^S^Sfofme Mtaurtta ^ AJtematively. the belt buckle might to attached to me handle structure by a 

55lSg^ yielding means would allow mi belt buckle to follow the shape ot me scalp wh.le keeping me attachment 

"** 8t 8 ^S^S S^Awer peg ejection hole. Their purpose is to push hairs out ot the way so said hairs donl 
get caught '^^^^^J^ B wmB p^e. This seperate piece forms e canopy D that can slide on tracks E : Notice that mis 
picture st^^ei&e^ £Sc2 of a 57 G^s cable loop is useTto automatically ocenthe ^^^^ hair 
e^ension cartridges. Since the canopy slides forwards to open and backwards to close, rt sweeps the long ends of the S » r ^ n u r ^ c ^/^J B 
e^nsc^tockwarts and out ot ttoway of the users hands and front of the attachment stack. In other embodiments, the canopy^ rnight rnove 
o^oT^S^e^dalry forward) or simply by being rerr*>ved. ^u^emb^merns that ^^^e^ve aropy a 
possibility, it is best to make sure the long ends of the unattached hair extensions have a concave notch or compartment to reside in that keeps 
tnam out of the wav ot the user's hands and the front ot the attachment stack. Kii ^. n _ 

them out or me wa^ ot rne **** attached to me handle unrt. Notice that me peg-lr>*ole (xjnnection Apemte ime bett ^e to 

rotate relative t? the ^™H>»ev«. the belt buckle is prevented from rotating too far downward past horizontal the by shelves B which project 

straightner has? peg A s^LaVto theone the belt buckle has.%aid peg win allow it to to rotationaly attached to thehandle unit 
straignmer w ^ connects to the handle through the second set ot holes C that He above the holes used by the belt 

bucWe to connect. Just as the belt buckles peg in hole connection allows rotation, so too does the straighmers. 

R078 Illustrates how bom the atechment stack-belt buckle assembly A and me tensioning hair straightner B ^we totdlow me 
curvature o7 me seal p rT FIG. 78 show relative rjosrtion over flat scalp areas. FIG. 78.1 over convex scalp areas, and FKS. ^ 2 over foncave 
s^a^al Esp^aJly notee how some pan ot me straxjhtener always maintains contact with the scalp. ^»s aJtowj mm «2g h 2Si»«"5 
e^haTrsmat are rying flat on me surface of the scalp and lift them straight up and perpendicular to me saalp, tike com in a ^d.Wsanobce 
mS mel portonsrt me beri buckle near the pivot D ahvays remain the same height above me scalp although the rearward portions might have a 
great deal of height variability. 
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HG. 79 shows the entire handle unit being held by a human hand A. Notice the tensoning hair straights ner Band the belt buckle 
assembly C. FIG. 79.1 show how the handle unrt is held by a human hand and guided over the scaip between me tracks ot the track-guide cap D. 

Scalp Hair Tensi oning Straightener. 

FIG 80 illustrates the tensioning hair straightener itseff . It picks hairs A up and, under tension, straightens them away from the scaip. 

In the plan top view in FIG. 80Z notice that the straightener has tunneling channels. As these tunneling areas D narrow, scalp hairs A 
are forced between them Into the narrow pathways, as shown by the arrows B. 

In the perspective view fri RG. 80, once again, notice how its front encounters the scalp hairs A first and tunnels them into tttn 
channels. The scaip is represented by C. Also, notice how the straightener is composed of GghOy- shaded tines and dancer-shaded tines. 

The elevated largely front view in FIG. 81 shows only the lightly-shaded tines alone. In the largely rear view in FIG. 81 .1 . we can see 
that all the lightly-shaded tines are connected to each other, by a connectivity bridge A at their backs. 

The largely front view In FIG. 82 shows only the darker-shaded tines alone. In the largely rear view in RG. 82.1 , we can see that all of 
the darker-shaded tines are connected to each other, by two connectivity bridges A and B at their backs. 

Thus, In FIG. 80, all the lightly-shaded tines can be moved as a unrt while all the darker-shaded tines remain stationary as a unit. The 
exact actuation mechanisms that move the tines is a detail thars not important tor this discussion. What is important is the path that the tines are 
moved along. 

RG. 80.1 illustrates the movement scheme that is used to get the tines to first pinch and then lift hairs up straight. As the arrows 
Indicate the darker-shaded tines E remain still. The lightiy-shaded tines F are moved sequentially along the pathway indicated by the arrows 
#1 -4 First the tightry-shaded tines F are moved towards the darker-shaded tines E as the bottom arrow #1 indicates. This narrows the 
channels and pinchs hairs G between the lightiy-shaded tines F and darker-shaded tines E. In order to lift the hairs, the lightiy-shaded tines are 
raised up along the arrow #2. In order to repeat the process, the lightiy-shaded tines must back away from the darker-shaded tines and then 
lower, as shown by arrows #3 and #4. This is a process that occurs repeatedly and rapidly so that hairs do not have time to tall back down while 
the lightiy-shaded tines are backing away and lowering themselves. 

Please note, that the tines E themselves needn't move and In this particuir embodiment dent, although in other embodiments both 
sets might move. In this embodiment since the tines E dcrft move, it is they that rest on the scalp. As shown, tines F might be nested within 
tines E so that tines E never touch the scaip. Alternatively, tines F at their lowest positions might touch the scalp. 

Referring to FIG. 80. the connectivity bridges H, which hold the straightener's tines together, are placed up where they're out ot the 
way of the lower portions ot the hairs which are being pulled straight The connectivity bridges are a certain height above the scaip. Hairs longer 
than this height will only be pulled straight to the height of the connectivity bridge, which is ail thats necessary. Portions ot hairs that are longer 
than the bridge is high will be forced to bend under the connectivity bridge rather than being pulled straight This too is acceptable. We dont need 
each entire hair to be straight only the area near its roots where we're attaching a hair extension to It 

Also, notice that only the portion I towards the front ot the straightener is low enough to touch the scalp. We only need one port of the 
straightener to touch the scalp where it can pick up any hairs lying flat against the scalp. After the hairs have been picked up away from the 
scab they will continue to be pinched, held, and straightened by trailing portions J of the straightener which neeoYrt touch the scalp. The mam 
reason that the straightener is so far above the scalp n its back regions is because the attacher circuit stack and Its belt buckle must be able to 
fit under the rear end of the straightener. Remember, the purpose ot this straightner is to teed the attachment stack with straight hairs held under 
tension. To do this, it has to run In front ot the attacher and it will do its Job better If It also overhangs the attachment stack so that hairs remain 
straight under tension all the way back until they're attached. 

Of course, there are other ways of straightening hairs away from the scalp, other than a device exactly like the one shown. For 
example a vacuum nozzle could be placed oved the hairs to suck them straight up. Similarly, air blowing nozzles could be placed near the 
scalp to blow hair straight up. The problem with these other methods is that they're likely to pull the dangling hair extension tips upward which is 
undesirable. Furthermore, hairs that are being blown or sucked by air currents, typically, could not be put under as much tension or held as 
stable as hairs could be by a direct contact mechanical straightener. Holding hairs under tension is especially crucial tor tlghtty curled hair. 

Also, dont forget that this straightener might be used to damp down on hairs and prevent forward movement of the attachment 
system during the application the adhesive polymer beads. 

Use of a Track-Cap to Guide Overhead Movement 

Before hair extensions are attached or removed, a set ot tracks is placed on the head. FIG. 83 shows what these tracks look like on 
the scalp. These tracks might be made out of a rigid plastic that has been custom molded to fit a specific person's head. Alternatively, the tracks 
could be pre-manulactured in several standard sizes. Notice that these tracks are all attached into a single piece that can be placed on the head 
like a helmet. Thus, I give such a set of tracks the name track-cap. The tracks are all spaced the same width from each other at all points. Their 
spacing width is equafto the width of the attachment circuit stack, or its processing swipe width to be more exact. The exact method used to 
custom form these tracks to the human head tent Important right now. For now, just know that, if a custom fit is desired, we form a flexible 
plastic to the contours ot a specific person's head and then chemically treat It such that It becomes a rigid plastic that retains its shape. Once this 
track-cap is formed it can be used many times on the same person. _ ^ ^ . . ., „ . . 

Notice how the areas between the tracks form several rows over the scalp. Recall that the attachment circuit stack holds the hair 
extensions it is going to attach in clip cartridges. The system will fikety use one clip cartridge tor every track-row ot scalp. This is to say. every 
time the attachment stack gets to the end of a track-row, it is picked up oft of the scalp and lis hair-extension cartridge should be near empty so It 
will be removed, and a new full hair extension cartridge will be placed on the attachment stack; the system will be run through the next row of 
scalp. 

As shown In FIG. 76, because the belt buckle and hanote are wider than the attachment stack itself, their width will also be greater the 
track's width D. For this reason, the vertical portions E of the handle will serve as stilts which lift the outer margins ot the belt buckle above the 
tracks. 

The tensioning straightener F should be made to fit precisely between the tracks such that it can fit down between the tracks and 
touch the scalp. The straightener should fit snuggiy between the tracks so that the fit between the tracks and straightener guides the entire handle 
unrt over the scalp. Additionally, a snug fit will allow the straightener to scrape any hairs pressed up against the tracks away from them and Into 
it. In practice, the straightener might be Just slightty wider than the inner-surfaces of the tracks. This way it will push the tracks slightly apart 
alowing any hairs whose roots originate under the tracks more direct access to the attachment stack. In other words, such hairs will not have to 
bend around the tracks in order to enter the attachment stack. 



The Hair Extensi on Remover 

I've discussed how the hair extensions are attached to the scaip hairs by the attachment circuit stack. I've discussed how the 
attachment stack Is held by apart named that belt buckle which itself is held by a handle. However, once attached, the hair extensions will grow 
out away from the scalp and need to be removed and re-attached near the scaip again. I have Invented a removal device to perform this function. 
From here after, I will usually refer to this device as the remover. Below, I will describe how the remover functions. 

RG. 84 is a perspective drawing of the remover, in Isolation. Recall, how I described the attachment stack in Isolation. That is to say, 
\ described how it worked before showing how It was attached to the belt buckle, a hanole, or even any of the cables that supply it with power. 
I'm going to do the same thing with the remover. The remover, like the attachment stack. wiU likely be held by a belt buckle which Itself will be 
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hrtd bv a handle Altematrvery. me remover might attached di reefy into the handle unrt without the aid of a bert-bucwe m a simdar way jhat me 
S^iro^af^^s^n^ case. FIG 84 in isolation frcWi most structures that surround and supoort it For now. just know mat the 
SrSas us^ it through the hair are very similar to those used tor the attachment stac* 

structures ^ fi ^^ ^ n «cVaOout the remover is that, like attachment stack, it has tunneling channels in front Thus, as* Isi moved 
mmunh iiJm t ffistr^uscS™ into these narrowed passageways or hair channels A. Although it is not shown in FIG. 84, oeaHy me 
SnwSr ^s^tensio^g WrsSf^r teelf that is in front of and I overhangs it. As such, most optimally, me hairs mat enter the remover are 

rSrTr^^isto^pryme solvent. The second pass is to wash the solvent off ana carry away me treed ha.r extensions. 

m ? m ~^lf™^^ B squ irts sorvent out of nozzle notes C. Attemativery. said nozzles holes might be configured as a^e^^ 




onniiorl th me hairs in a tone flat continous Deaa or riDDon, mucn wnai cwtws oui w u wwwi "yyunw. ^ — - » • 

applied to ^7^^^^°° appued. the hairs encounter benckinder system D, that bend them under the conne^vjty bnde otme 
mmover Hwever unlike the aitacheTsbend under system, which is ideally placed as ctose to me scalp as we can get 'Uhe removers 

a siortKt distanc™ above the scalp. More specifically, most optimal*, the remover's bend under system is r^ced a^ve^ aiea 
fffi f^SSnthaTbeer i applied to tnehairs by nozzles C. this way the bend under system only touches portions cl the hairs above where 
♦t*T«Uh»nt was anoiied to mem As such, the solvent will not be greatly disturbed. , _ _. _ 

me ^^^^^so^emSId wasring fluid, the rerrxW cr*nnels A have walls E ideally higher than arw g me nozzlesCJ Please 
note, the server? output might be entirety integrated into these hair channel walls. They are just shown as seperate in FIG. 84 for illustrative 
purposes. 

Second Pog<- Wa$hinn and me Removal o f the Hair Extensions: 

ftftmrffl dissolve the adhesive that holds me hair extensions, me remover will 

make a second SeTC^S leSnd pass, pipe assembly H squirts a washing fluid out of nozzles F. most likely water and a shampoo |or 

washes mtscJvent oft the hairs. As the washing fluid is applied, these square nozzles G vacuum ilt upl before it has 
aH^^to^noand Nearness Of course, the hairs themselves will be pulled towards said vacuum nozzles G. Since the hairs are 
D^£n^ the nozzles but instead. wiU )ust lie flat on me surface of the vacuum in^s. 

£?^r me hairs ^w^v^retor tong. Notice how the bend under system D juts out slightly in front of me vacuum nozzles G. Of course. 
toS* nate wTbe puC £* **■ bend-under system. More specificallyTtheyll be pufled backward and under me vacuum nozzles 
a Although this happens to bom scalp hairs hairs and hair extensions, they meet take a seperate route soon after thts point. 



; I will 



briefly describe this p 

bridge G and becauuw ,« .,. ... 

channel should be assumed to be me vaccum nozzles G, as shown in FIG. 84. 

However something else happens to the hair extensions. As FIG. 85 shows, since the hair extensions A are rot attached tothescalp. 
mere* notrKpuU^ belt assembly B. Conseouentty, the bend-under ben s f.^P^ 

Hno^orvf r and lust camas them awav I'll explain exactly what happens to me camed-away hair extensions later, tor now. just Know 
tSSS^M menTrthetoexlensS?chp cartridges used by the attachment system. In other words, 

^r^^ the hair extensions could simply be disposed of. 

Hnir Fxtension R ecycling System (Op tional) 

H fl ir onffren^^ again. When this happens, thehai^^cnsare 

transported awlj *and p^Sro^h several steps that ready mem tor reuse. Ultimately, me hair extensions will be loaded into the hair 
extensiweto^ 

under beltsMc^ «™ ** ^ver me first transport belts, because they 

are the !first' bete to^an^ort me hSr^ensions away from the remover oft to another component of me system. 

The device shown in FIG. 86. is called me hair extension vacuum belt transfer unit The first transport belts A take me hair 
extension tota^^ hair extensions to a set of second transfer belts B In a such away that the ha.r exter^are^l 

aSbedS ^same^^^ This is to say that when the remover removes hair extensions we cannot expect me first transport 

bete A ttforab torn al l aTSw exact same distance from their tips. Therefore, we use me vacuum belt transfer device to line UP me hair 
oSnrvti^i and men let a second set of belts B carry the lined-up hairs away. Aligning hair extension tips evenly is important because. when 
welcld^^^rges tor ^atta^n^ysiem^ voll want all the hair extensions to hang down about the same distance from me dips 
^rd^S 

_ ta1l Anri ,2^Snd^erfcMSsvfltem mat comes from the remover, brings hair extensions to me vacuum transfer unit. The hair extensions 
£ia^e^ »* s^** D in the side of the unit. As such, me lower end of each har 

exSntocTbe^nda^ at E where sfit Ddead erris in the lower platform I while the higher tip erf the hair does not get 

caStuo until ttwslU ^ad ends at F in the higher platform. This means the highest tip of hair extension C advance |t^ertowafd man its 
SSTrJSftS in tr^HraaF where the hi die r platform dead ends, the first transport belts diverge, so that they stop pinching the hair 
^£Scnr^u«iA? 55 bete SSS uppa • JpGol the hair extension C. However, the hair extension does not fall downwards because 
SSrT^ s£ri&Ty trTvacuum is introduced through mis passage H. FIG. B6.1 shows an isolated view of 

the internal platforms levels and their dead-end slits. 

Thus, as shown in FIG. 87. ai r is sucked through the vacuum transfer unit m such a way that it takes me Patr« depicted by arrows A. 
This causesSS hSr eZslon B which is no tonger being pinched by the first ^ansport tjehsvstem to * »M upwa^ fireU ,l 15 wry 
Im^rtant that the hair extension is sucked up tip first not all at once as a tangled ball or mdde first as an inverted U-shape. 

FIG 68 is a side plan view of me system that I will use to illustrate why the hair extension gets sucked up tip first Because me tip has 
been released at A and there^ aT^te openings B encircling the sides of the wall on the same level, me tip Is subject to air flowingpast rt as 
fth^bt^arrowsl Thfe ?a\r ftowino pasmcuufrw me tip upward. However, me tower platform level C doesnl have any air intakes and is 
taSy^s^S^ »■ Furthermore, s^ce the dead end in this tower platform occurs back at D. me tower 

Srfond ^SreSoVisr^ldback in a rnanner that further shields it from the air flow of the vacuum. Thus, me Mp^c^ hair 
SSSon ex^enceVno direct lift from the vacuum. Only the higher portion J of the hair extension gete pulled inwards ^J^WKwm W 
Thelov^r o^on Eof the hair extension that lags behind actually acts as somewhat of an anchor that holds relatively still allowing the vacuum 
^^^^pM^^i^ deoree of tension. Of course^ the upper tip of the hair extension *J""*^™}™Z^*« 
^%reS are slldingup from belcwSlowing in said tip's path. The important thing is that the lowerj f»rttons me tor ex»rew ara 
loUowSng Mnme^'s path. The lower portions are not being sucked up ahead or at the same time as the tip. Consequently, the hair extension 
always points vertically upwards. 
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As the tip gets pulled higher end higher, it moves up this passage F. Because ot the aerodynamics of the system, all tips will move to 
the center ot the passageway F as they are pulled up. However, they are not pulled ud indefinite^. At point G. me movement of the air currents is 
no longer upwards but switches to horizontal. This, ot course, forces the tip of the har extension to move horizontally into oeits H. These are the 
second transport bete. Owing to the aerodynamic forces, all hairs will be forced to take nearly identical oatns. Thus, they will be Dulled 
sideways at the same point, and as such, the second transport belts K will pinch all hair extensions at the same distance from their tips. 

FIG. 89 shows a top plan view ot the vacuum belt transfer system. The thing to notice here are the blue tunneling shields A in front of 
me second transport bete B. Their purpose is to hetp tunnel trie hair extensions into the middle of the two pinching second transport belts so that 
there's no chance that a hair extension will fly off to the side and not get pinched. Recall that they hair extensions are coming from the direction 
ot arrow C. 

Referring to FIG. 90, which is an off-back perspective view of the unit, notice that there is a vertical slit present at point A, and 
continous with it is a horizontal slit present at point B which continues to become a vertical slit at C. These site are very thin so as not to disrupt 
the air flow by allowing great quantities of air to be sucked in through them, instead ot through the designated air intakes D below. This slit series 
might have a resilient material on Its edges to act as a seal and further reduce air intake through it The purpose ot this long continous slit is to 
qive the hanging ends ot the hair extensions a place where they can exit and still remain oriented largely vertically downward. In contrast, it 
these slits wererrt present, the lower portions of the hair extensions would be forced to bend to horizontally and be dragged atono floor E that 
underlies the second transport bete H. It this were to happen, the trailing hair extension tips would get too close to the entrance F of the second 

transport b JjjJj eS j rab | sucn trailing tips might themselves get vacuumed upwards and pinched by the second transport bete, in other words, 
the same hair extension would be pinched twice by the belts. This must not happen. Onry the upper leading tips of hair extensions should be 
pinched by the second transport bete. Otherwise, the hair extension clips wil be loaded improperly. To ensure that the trailing tip does not get 
engaged by the belts, the continous slit at A.B&Cts further extended downward through slit area G on the side ot the vacuum transfer units 



In FIG. 91 , the purpose of slit A, that goes down the side of the dome, is to pull the lower portions ot the hair extensions increasingly 
farther away from the vacuum and pinching bete, which are at B. As the leading ends of the hair extensions C are moved away by the second 
transport bete, the trailing ends are forced to follow the dome slit A In order to relieve tension, ideally, this dome slit takes a spiral, rather than 
straiqht path, down this sfae ot the dome. The purpose tor this spiral path is to make it more difficult for the hair extensions to backtrack up the 
slit underthe pull ot the vacuum. Instead, the trailing tips ot the hair extensions are held safely away from the vacuum where they cannot be 
pulled into the second transport belts. Eventually, each hair extension will be pulled entirely from the system, as illustrated by this senes C ot 
hair extensions 

Note': Both the tower platforms with dead ends and exit slit are optional. They are all means ot shielding the trailing portions ot the hair 
extension from a vacuum engagement mecharism All that s really required is an assembly of a vacuum and conveyance which flows air over 
a said conveyance means, such as bete, and an initial hair conveyance means, such as bete, to release the hairs in the prcoomrry c* said 
assembly. Optionally, any means which (to some degree) shields the trailing (or relative to description only, lower) portions hair extensions 
form air currents while preferentially allowing their leading (or upper) portions greater exposure could be used Finally, engagement 
mechanisms that use some other hair straightening means, like those mentioned in this document, are a possibility. For example, a functional 
equivalent of this system that uses electrical charges to attract the hairs to the second conveyance system is a possibility. 

You should note that there will likefy be one vacuum belt transfer unit like this for each bend-under belt pair leading from the remover. 
FIG 84 shows a remover which has three bend-under belt pairs, and as such, It will have three vacuum transfer units, each like the one I |ust 
finished describing. However, several first transport bete coming into a vacuum transfer unit with one set ot second transport belts is a 

P03S ' b(lity 'Tne bend-under belt pairs were renamed the first hair extension tranport bete when discussed with reference to the vacuum belt 
transfer units. Of course, the first hair extension transport bete could be supported by the pulley-rib system previously described and illustrated 
In RG. 71. Such a pulley-rib system allows flexible movement of each belt pair it supports. This means that the remover handle unit and the 
vacuum belt transfer unit could be flexibly connected. ( _ . . 

Furtherstill, It Is likely desirable that the lower end of each hair extension that was bonded to each scalp hair 6 the same end that is 
bonded again after recycling. For this to occur, the bonded end ot each removed hair extension must be made the leading end which .gets 
pinched inthe vacuum belt transfer unit To make this possible, the hair extensions removed from the remover must be tipped upside down 
before being introduced into the vacuum belt transfer unit. The flexible nature ot the belt pulley-rib system makes this possible. Each flexible ben 
pair is simply twisted 1 80° along its path from the remover handle unit to the vacuum belt transfer unit. rMtnnt! 

During a 1 80° flip, there is risk of the hair extensions getting tangled with the belts. This nsk could be reduced by Isolating toe regions 
above the belt from those below by means of planar shelves that that extend outward laterally on both sides ot each belt pair. Ideally, these 
planar shelves should be independent ot the belts but pressed against said bete. Said planar shelves should be supported between the protective 
sides of the pulley-ribs and should be flexible themselves. 

Another place that the pulley-rib configuration could be used to achieve flexibility is the second transport belt system. Referring to 
FIG 91 the hair extensions C are carried away on the second transport bete D to their next processing station. The next processing station is 
likely Reversing Clip Filler, which is discussed below. Since the Reversing Clip Rler moves from side to side like the head ot a dot matrix 
printer a portion of the second transport bete which leads to It must be made flexible, or at least movable, in order to follow its movement, pits 
flexibility can be achieved by using a chain of flexible pulley-ribs like those described earlier. Recall, I said that the bend-under bete that lead 
from the attacher were made flexible by using a puitey-rib configuration, and went on to describe these pulley-ribs in dotal. 

Changing the Hair Extension Clip Cartridges on the Attachment St a ck 
Using th e Docks 

l have explained how the vacuum belt transfer unit readies hair extension fa reuse in clip cartridges. I will now discuss how these 
clip cartridges are held on docks and, from there, loaded onto the attachment stack. In FIG. 92, we see the attachment system handle unit A 
turned upside-down over a dock B that holds a hair extension clip cartridge . For visual clarity, the attachment stack, straightener, and most, 
but not all, of the belt buckle belt bucWe have been made invisible In this drawing. 

In RG. 93. the attachment system handle unit A has been brought farther down over dock B. Notice how the attachment handle unit A 
slides down these pins C. These pins align both the attachment handle unt and belt buckle with the dock. This Is achieved because both the 
lower portion of the handle unit outer-frame and the belt bucWe each have their own pair of pin interlock slots E and F, respectively. Notice that 
although the belt buckle's pin interlock slots F are shown, the belt buckle itself is not Furthermore, as the attachment handle slides down these 
pins, a switch is triggered that causes the top canopy D of the attachment handle to slide open. This exposes the top of the attachment stack. 
Although the attachment stack is omitted from this drawing, recall that the top of the attachment stack is where the dip cartridges attach tor use. 
Thus, this configuration brings the clip cartridge on the dock in contact with the top ot the attachment stack. The dtp cartridges are designed to 
jock onto the top of the attachment stack. Perhaps, the dip cartridoes will be made magnetic so that they are attracted to the metallic attachment 
stack. How ever ft is done, the dip cartridges are attaracted away from the docks and onto the top of the attachment stack. At which point, the 
attachment handle is raised back up off the docks, and its top slides dosed again. The attachment system is now loaded with hair extensions 
and is ready to be run over the scalp. 

When the dip cartridge is emptied, the handle is brought back down over the dock where ft originally picked up the cartridge. This 
time the process is reveresed. the empty dip cartridge is attracted away from the top ot the attachment stack and back onto the docks. This is 

16 



WO 99/22694 



PCT/US9S723055 



likeiv achieved bv the cartridge-pinching structures G on the sides of the dock moving inwards and grabbing the ctio cannoge. Now. the 
c^^^atoctwe^^ ready to pick up a full cartridge from another dock. Uflfc; The cartridge punching structures might be made to 
SSSnwS out by running a threaded rod through their threaded holes H and turning it. Ot course, the left and right cartridge^ncnng halves 
wWrave to\ bethreaded in opposite directions so that they will move in opposite directions. 



Filling Reglarpmont C|ip Cartrid ge s w ith Hair Extension s Qf\ tlK Docks 

I have descnbed how the dip cartridges are neb on docks so that they can be utilized by the attachment system and rx>w vacuum 
belt transler^fe^ with hair extension ail grabbed at the same distance from their ops. The totowng discussion 

^rt^nwhat te»en?inl^en mese two points. In other words, how the dip cartridges are filed with recytced tor extension, 
centers on ^^^J! ^R^^ngOip Filler It is where the second transport bens bring the hair extensions, m tact the second transport 
bete A are shown eSr^Nototf^ mere are tour sets ot second transport belts A shown. Each set composed of tour Pelts, two upper and 
^iL^S^^^fe^rt^m the vacuum transfer units. Since this particular drawing shows tour sets of belte. we are assuming 
SS ^ hate cc^taTa^ has tour pend-under bete, wnich means its part ot a system that also likery has tour separate vacuum 

belt transfe | ^- that mere are ^ps being heW by unremovable dip cartridge B. This unremovable clip cartridge has a sirrxiaj^r^tc^To 
me ones used bv £e attechmert stock, however, this particular dip cartridge B can neither be removed from rts position on support C nor used 
^^i^^M^fi^a^t^sB clips are empty ot hairs. However, this inverted-L-shaped support C has a turntable D under it mat 
c^TO beteX. This is why I caJlrt me revenno clip fiier is capable of reversng the d.recton rts 

dps are facing in order to facilitate ttlDng its dips up wrth hair extensions from the second transport belts A. 

When me unremovable clip cartridge is swrveted around towards me second transport bete, me reversing dip filer looks as shown 
■nPirt a* RX^totheofan side view in FIG. 95.1 . notice how the dips A fit between the tower level B ot second transport bete and the 
^r'^S^lnM^OT^ reason tor this configurated to ensure that as the transport bete feed the idfcsj * wj hair 
eX^smaftiSe haJrs are being held at a point above and below me dips. This keeps me hair extensions straight end undersi|gm tension 
wterntav en^^^ it the system had bete onry above or only below the dps. the hair extension Dpsrruglt bend into a 

hc^on^S in ^vertical position into the dips. The hair extensions move along the second transport bete Inihe 

Srec^fScrted bV a/rwD^Slar to the hair extension dips in me attachment system, these hair extension clips A are also like* mounted 
w £S^S?ora ^rxSeo^valent. Consequent*, said dips are titled with hair extensions by me transport ber^y are pushed 
r^r^e^c^^^avlrom said transport bete. Thus, their filled areas are pushed out of me way ot me second Ganspcrt bete ti^t are 
ESStSS t a£ ^^e^art of spr^nawembry E that extends downward and can be pulled back by^spnng^^l^e^a^OA 
SaTa^Snt cculdbeused on medocks in order to pUl their ail melr spring pins back, therby. bning mem up at me back of the cartridge 
during cartridge transfer to the attachment stack's top. 

After the clips are filled, they are turned back away from the second transport bete, as shown in RQ . 94. Notice that the |ntenor of the 
support contains i*\ mechanism E. One of its purposes is to loosen and tighten me gnp that me dps have on their hair extensions. Ill go Into me 

imp0 ^^The^^sSv^racks that the reversing filler hangs down from and moves along. Really these two rods are much ^rljf 1 
shown in trL ora^ I said that the reveling fiier moves from side to skte like me head of a dot matnx pnrter. It Is these rods 

that it ™^<£9^ Q are not part ot me reversing filler but are part of an independent stationary level that. overhangs th e reversing filler 
w.™ h is r«rtof^revereing dEfilter and moves wrth it. The hump is being forced up into me notches G by rts spnng I. This set up allows 
mrreve^Wr bbe"d 9 p<KryoVe notch over to the side. This is important because the reversing filler is going to have to fane up with 

an0ther ^hSSSfn^d on the attachment system, me unremovable dip cartndge B is not removable and ^cannot be used 
on the attaSS Instead, it has to transfer Its hair extensions to another c«c cartndge that is removable and can be used on me 
SachrSS^ other dip cartridges, which are removable, are held on me dip cartndge docks. 

FIG 96 shows an individual dip cartrdige dock. Its purpose is to hold a removable clip cartridge so mat me cartridge can be tilted 
and transferred to me attachment system, as previously described. 

In oractice several docks are placed side by side in line as shown in FIG 97. The extenor of all five ottheser <^&£ito1lw -or* 
on me tar m^l^SS^asti^ait^ A atop it These other four docks have their extenofs removed in order to stow the .Internal partB. 
w^istoin^ pih retraction assembly. I am not going to oo into detail now. lust know that this P^ o ^™"* 

^^JSS^XmS^^ the hctfthe d*s have on meir hair extensions, ft does mi by tordng tapered^adeC I spmcrP^s e«^r»rtto 
m^^r r^s J^r^extension clips. This assembly also allows me various dip cartndge engagement pins i to retract downwards from the 
Sridbe To lnae^ simpbdty, all five Wemal parts are likely connected below by a connectivi ^bndge so mat mey be ac^ted by a 
SS^a^tcTor^reaSe set of springs, ^practice, all five of these docks would have a dip cartridge A atop, like the tar left-hand dock 
c^Te^dce? Each of t5£2& cadges miSt be filled wrth hair extensions by me Reversing Clip Flier llustrated ,n RG. 94. 

Retemno to FIG 98 the dips A of the Reversing Clip Filler are moved toward the clips B on me docks . For perspective, aJsanotice 
the UMo^^S^Umpon^C that fill me clips of me Reversing Clip Filler wrth hair extensions and me clip filters own urvemovabte 
Sp ffihfflS^^ clps A are turned away from the second transport belts C that fill them wrth hair ettrmFv 
vteuaTS the drawing has not been complicated by adding hair extensions to the reversing dip filler's clips, but you should imagine hair 

Q * e ™R^!&™*Z^e Versing dip fiier could move from side to ride Kke the head of a dot matrix Pnrrte^esc .two rods D 
serve as the nSom ™ Sp filter slides from side to side on. Notice how me clip filler hangs down from below said mtoOSM oCs are 
merrarveT suoocrted by these by two rectangular structures E. Said rectangular structures hang down from the block F. Notice that said block 
Fr^s^ r^G^rq ^oug h rtTaJdVod s G serve as tracks that the block can slide forward and backward on. Thus, the reversing c^r 
teEofonlv c^teTn^^^de to side, but rt Is ateo capable ot moving forward and backward. In tact the belt H shown on mese two wheels I 
represTnte^bey sS mat Sovfs the clip filer Swart and SSward. After the Reversing Clip Filter mm has been fined wrth hair 
Srtensions. itl rotates I around towards the dp cartridge dock assembly J and then is moved forward towards mem. 

When the Reversing Filler is moved forward towards the dip cartridge resting on its leftmost dock its c, ^%^|^^ e ^ w 
to me clips of the dip cartridge on the dock. The result is that this removable dip cartndge on the leftmost dock has been Cited wim naff 
e*«?sion1 and* read/to be ptekedh up and used by the hair extension attachment system. Although not shown tor visual fbnl^hair 
SentSS r^ do^ro^r^se dips. The Sed hair extension dip cartridges on these docks are picked up by me attachment system, as 

prevkxjsry described.^ ^ ^ exte nsJon transfer, me grasp ot each hair dp. In the dtp cartridges bom on m e docks and Reversing Clip Filler, 
can be loosened by a mechanism internal to me cartridge supports. Referring to FIG. 94 for me reversing dip filter, mistype otloosening 
mechanism is shown as E. Retemng to FIG. 97 tor the cartridge docks, this type ot loosening mechemsm is shown as B. Such a loosening 
mectertsm works by tordng springi>ins wrth tapered heads up Into me hair extension clips, thus, forcing their sides apart When^ch a 
n»ctS5sm rncies ^wardlme cfcs loosen, and when it moves downward, mey re-tighten. To transfer hair extensions to me docks, first me 
docks loosen meir clips. Once the reversing dip has advanced its dips futty forward, the dips on me docks are re-tightened, those on me 
reversing clip filler are loosened, end me Reversing Clip Filter backs away. Thus, making me hair extension transfer complete. 
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In FIG. 98, to the right side of the leftmost dip cartridge dock , are four other dip cartridge docks. In this drawing, they donl look like 
the leftmost dock because their exteriors arenl shown. However, in practice, these four docks look rust tike this one on the left each with Its 
own clip cartridge atop. Recall, I told you that the reversing dip filler is capable of moving sideways, tike the heao of a dot matnx printer. The 
reason why it can move to the side is so that it can move itself Into alignment with the dip cartrdiges on the neighboring docks in the same 
manner. 

Them am two things to consider about the system I've iust desdrbed: 

1 . First, the cartridges docks arenl filed directly by the second transport belts. This is because most people have hairstyles where 
the hairs on there head are different lengths at different places. When we remove hair extensions from the scarp, we want to be able to put them 
back on the scalp at approximately the same place so the hairstyle remaims the same. We want to do frus white being abte to comb tie 
remover the same direction through the hair as we do the attachment system because this makes use of the system easier. However, if we 
move the remover the same direction over scalp as the attachment system and then just directly fill the dip cartridges with the hair extensors 
The first hairs It removed will be the last hairs Into the cartridges and. as such, win be the last to be re-attached. In other words, the hairs will be 
applied to the wrong area of the scalp. 

The solution is to use the second transport belts to fill one set of clips, namely the dips on the reversing dp filler. This means the 
hair extensions in the reversing dip fiber are in backwards order. However, when the reversing clip filler rotates around and transfers its hairs 
to a dip cartrdtge on a dock, the hairs are once again reversed. Consequently, they are now in the approponate order to be used by the 
attachment system. Of course, rf we weren't concerned with putting hair extensions back on the head in exactly the same position they came 
from, then we would use the second transport belts to directjy fin the dock dips, omitting the Reversing Clip Filler, in this scenario, the second 
transport belts, would move laterally as the Reversing Clip Filer does, but deliver their hair extensions directly to the dock dips. 

2. There's a second point I'd like to make. I said the attachment system will probably have narrower and. thus, more channels than 
the remover. Since this would mean that there are more dips that need to be filled than second transport belts, how do all the dps get filled? 

The short answer is that when the second transport belts are filing the dips of the the reversing filler, we move each second 
transport belt side to side slightly. This way each belt tils more than just one dip. Referring to FIG. 94. each m the set of four tabs J supports a 
pulley roller (not shown) beneath itself which supports the extreme terminal ends of a second transport belt A. By moving said tabs J side to 
side, using an actuator for each, the second transport belts can be rriytrmcatty moved back and forth so that each independent second- 
transport-belt assembly fins several clips evenly with hair extensions. Note: The tabs are staggered longitudinally relative to each other so that 
actuator mechanisms, whose axes of movement and shafts are perpeno^cutar to each tab J, can be staggered tongitudnaty between the tabs. 



Using New Hair Extensions instead of Recycled: 

I have described how recycled hair extensions are removed from the scalp and placed In the cfeps on the clip cartridge docks, but 
how do Qgtt hair extensions get introduced Into the system? By new, I mean hair extensions that were not removed from the deinfs head. 

Instead of using the the reversing clip filler, an Introcfccticrwsrtridge is used to fill the docked dip cartridges with new hair 
extensions. FIG. 99 shows a drawing of an introductiefveartridoe. Notice how rfs made up of two bng rows of hair extension dips A joined 
together. For visual darity, onfy the dips on the very rightmost end are shown holding only a very tew hair extensions B. In practice, every 
single dip would be holding many hair extensions. Notice the two holes C in the far lateral skies of the introduction-cartndge. Most likely, this 
cartdige is molded out of plastic and disposable. FIG. 99.1 shows a plan top view of the same. 

In FIG. 100, we, once again, see the clip cartridge docks. Again, I'll remind you that the exterior of every cartridge dock looks like the 
one on the leftmost end. The holes A In the sides of the introductioivcartrldge B are shown being slide over introducton-cartndae^alignment pins 
C attached to the cartridge dock assembly. This pirvin-hole interface will tine the tmoduction-cartrdlge up with aH of the individual cartridges on 
the docks. As the introiuctian-carrjidges dips are brought towards the docks, they transfer their hair extensions to the cartridges on the docks. 
To facilitate this, the loosening and tightening process of the dips on the docks might be triggered. This could be triggered by a manual button or 
when the introduction-cartridge touches a switch as It slides over the pins C. The assembly that holds pins C mwht either be temporarily moved 
into position or placed so laterally to the docks that it does not interfere with the operation of the Reversing Dip Filler. 

Referring to FIG. 101, notice how the introductcri -cartridge is composed of two rows of dips. The set of clips A floating in space 
represent the clips of a docked hair extension cartridge. The lower row B of Introduction-cartridge dips holds the hair extensions below the 
docked-cartridge's dips. The upper row C holds the hair extensions above the docked-cartridge's clips. This configuration keeps the hair 
extensions relatively straight as they're forced into the cartridge's dips, ft the introduction-cartndge just had one row of clips, the hair extensions 
might arc backwards when they come In contact with the docked-cartridge's dips. 

Referring to FIG. 99, the front of the introductior><»mtdge might have a capping structure (not shown) that snaps onto the front of It In 
order to help hold the the tntrcductiorvcartridge's hair extensions in its clips. This cap neednt only block forward escape of the hair extensions, 
but also could have internal slots that fit over each holding clip. Said slots could have narrowing interiors which would pinch together the dips In 
order to tighten their grip on the hair extensions during storage. 

Referring back again to FIG. 1 00, the long swrtchbar D gets triggered when the attachment system handle unit Is brought down far 
enough to touch It rt triggers a drcuit that aprses the system that the hand unit is being brought down onto the docks. The system response will 
Kkery indude opening the canopy D of the handle unit as shown In FIG. 93. Back to FIG. 100, the lower long switch bar E gets triggered when the 
handle unit is brought down all the way onto the docks. This aprlses the system that the handle unit attachment system is completely docked. 
This triggers actions consistent with either pladng a clip cartridge onto the docks or removing one from the docks. The system computer wiH 
Dkery ad in an alternating pattern In respect to this. For example, the first time the handle unit is brought down onto a dock it wW be assumed 
that a dip cartridge needs to be picked up and the second time that It needs to be put back on the dock. A dip cartridge may be delivered from a 
dock to the top or the attachment stack by loosening the cartridge-grabbing mechanism G . as shown in FIG. 93. The body of the dip cartridge 
will most likely have enough magnetic character that rt will be attracted to the top surface of the metallic attachment stack. Since the cartridge 
holding pins A, In RG. 96. and the dip-engagement pins B on the top of the docks hne up perfectly with those on the attachment system, all pins 
on the dock wrli probabfy be designed to descend (actively by actuator or passively on spmgs) beneath and out of the cartridge allowing those 
on the attachment system to enter from the top taxing their place. Recall pan Bin FIG. 97. It most likely supports the cartridge holding and cip 
engagement pins, thus, Its descent makes their descent out the cartridge possible. The cartridge, with the grabbing mechanism loosened, will 
remain magnetically attracted to the attachment stack when the handle unit is moved away from the docks. To remove a cartridge from the 
attachment system handle unit, thereby, putting It on the docks, the process Is simply reversed. The cartridge-grabbing mechanisms are 
tightened on the cartridge overcoming the magnetic attraction it has to the attachment stack, thus, holding sakJ cartridge onto the docks. 
Referring to FIG. 100, we see the threaded rod F which runs through all the threaded holes of the cartridge-grabbers on docks. When said rod is 
rotated, such as by an electric motor, all the grabbers on the docks either tightener or loosen. 

Notes: 

•The bend-under systems might serve more than one hair channel and bend hairs under areas other than the tine connectivity bridges. For 
example, it may bend some hairs under the sides of tine-assembles. 

•Instead of using cables that pull the hair handler assembles, other types of actuators could be used Inducing direct attachment of rigid moving 
B ct uotton cods 

•Trie construction of the so-called attachment stack, or any other analogous processing embodiment does not have to be out of sheets. For 
example, levels fifteen through nineteen shown in FIGS. 26-20 could be configured as one or two molded parts which surround the spring- pn 
assembly. 

•The channel obstruction A in FIG. 27.1 Is optional beacue hair handlers and opposing scalp hairs wiH fikery keep the hair extensions from 
advancing too fast 
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•The one-to-one attachment chamber to nozzle relationship Is optional. Sometimes one type ot output nozzle can be shared across several 

•Tlhe^support base unit doesnl always have to be so big that it needs to be placed several feet away, It could oe small enough to be incomorateo 

S^SSxtteStit and belt buckle are optional because the attachment stack could be held directly by hand, albeit it less than Ideal. Ateo me 
SSmnffi Sff be ^oomeoed to a handle means by a structure very different than the Pert buckle. For examps. the attachment stack or 
e^arS^^ SackS system could be mounted on a handle unrt in one ot. but not imtted to. the toiowmg ways: 

S SI I ^X^XSior portions of the processing system rtserl made from deformabie materials), so 
mat in can move in one or more ot tne following ways: 

—Vertical retraction away from, and advancement towards, the scalp 

—Horizontal retraction away from, and advancement towards, the scalp 

•Uslna sloped notches or a slide-out preventer to prevent hairs from escaping curing transport might be unnecessary. 

•v^ene^rvw weak of a hair-pinching means, such as tor the bend-under system, tne tens.on.ng hair straightener. ormetrsnsoon belt 

watiiSd raatae that foroirSing another hair-engagement means might be substituted. For example, using hooks. eiecWcaJ-charges. 
orSotSJSSMSSmi s^e«m5esof ways ^engage hairs. AlsoTme belts neednt always be configured in pairs to engage tors. 
For^Sme^gm^r^^ ^to™*"™™"*** W 8 staBOnary SurtaC8 ' 

Th. TfMMtonino hair sffakihtener Is optional. For example, tne hair coidd be held straight by a human hand. 

lite bSSh^rt^mTCo^S^ aSoSlythe only way of getting hairs iptst obsmxtons associated wtm the process ng system. 

^^^?*£^T^™^frb For exampte. frequency the left wail Is referenced as me posifion where me 
i^^a^towaro^Sch me prthere sade. "IWadoes not mean matin all Imoodiments this will be me ease. Utt wall ot me attachment 
^iusTiSedafa reference toStont thereader. This Is true ot many directions given to describe me system. For exantpte. transpon. 
ten^ter^Tthepajtoular destination: specific level rusnbers In the stack are relative to this discusscn only; the stacking oraerotme 
£H^lerea£ 1™ otmTo^rtevels can usually be varied: pushbaek doesnl have to be back in ail emooo.merts; the vancxis^nonai 
^SrbeS Tin dUferent eofig\irations. For example^alr handlers can be placed hdtteremtev* imT .asi MwM 
nazSe i ouBUK fluid nozzles can be placed In different positjone omer than the left wall, for example. theycouW be plaoeo on abacKwaiot me 
.^^^rnMr rXw tfwh^-aaansicKVtio trench; the tip trench floor can itself be thickened to accomodate nozzles or for any omer 
STo«S mEmuM nSvedarcrt in many ways retetrve to each omer in accordance wtm the, hrcfons. 

JJSLKSrtn nTthTCvKtftm more vwid to the reader However. tuncticnaiK^quivalent systems might be configured which are not constructed as 

Kfo? exa^uTng^^ «™ tevel s °« Ws ' 

•All orocessinq stack (processing systems) can be configured with only a single channel by risen. 
•The bead-formino liquid polymer can be any functional equivalent adhesive or substance. 

^S^maiw^n^ to the area between a pushbaek gate (or functional equivalent) and an entrance (or equivalent), butelso. .the 
m^S^SSna^toka ptece, even if said W handlers associated with said memnno^on later mo^ nwve to a 
dSterenn Sort* KSer ^fe^^tenng areas are likely formed between pushbaek and entrance gates, this doesnl have to be the case. 
aTeaXfe a limited number of hairslre Isolated, usually to readythem tor further processing. 

ttSrfmfl Wrtnut oMrtrw is on a Drciecttro part Sometimes the word nozzie can even be applied to intakes Into which things are sucked. 
Stir^snajKeS that could be split among multiple hair ^handlers and ime adverse Is true. 

plrchers placed on different levels, ideally, triggering progressively lower levels progressively later. Some of these lower levels could even oe 
placed below the stationary levels of the attachment stack. 



^"refinements and ideas concerning the attachment stack iteslf 

(and other types of processing stacks by analogy) 

[[ATTACHMENT REFINEMENTSE 

thin coatno Although beads do have real advantages over coatings, such as r creased peel strength, me main reai^beactewere used n tne 

po^dloS is because may are more vilbte "nth* diagrams. ^SSlJ^SSStSSSTS. SSCMdtoiU they 
tinnnfltoH unh im«c nf arthfl«Mvfl are the better on two accounts: 1 . They are much harder to see than beads, t. Because may are nau iu m, u 
c^^oSr ^S proves mere protection against slipping tree Although peel strength » less 

than with spherical beads, this seems less of an issue anyway. 

~N077lft Bggggg^^ pes ^ nnto systems can be used to apply the adhesive or any other fluid substance to the hairs. Some of these 

couW be usedto wSS" safo told out ot a nozzle. In FIG. 1 022. notice how the heat generating resistance means is P^^f'* 8 "^ me 
Scale in TO 1 023 I nottoe how generates an explosive force C n the directions shown by the arrows In order to generate electneal 
£3m the romance heating efernent needs to have a higher electrical resistance man the electrical e™*^^*^ can be 
e^vedVmaWn^^ mrrower. turner, or out ot a material with a S£»*«^^ two 

order to construct an assembly where the heating element Is thinner or made from a different matenal. It 2HKt**£ 
^ere In RG 102 me first Ever A forms the heating element itself. In FIG. 10Z1 . the second layer B is used to reduce the resisWtyol me 
S electa! (drcuft fen Idl I areas except the area where localized heat is desired. Possibly, light earned by fiber optics could be used as an 
energy source to generate the necessary heat in the approporiate area 

A second means of controlling nozzle flow is to use Individual lines eacjv connected ^^^J^^^^^ ™ macr> 
valve Bv macro I qenerairy mean a seperate part that Is too large to be incorpoated wtthin me attachment stack itsen. mo ^ 
^^ema^ewrisloni of m^conliqiSatton could use many nozzles that share a common fane to a single macro^ctuator or macro- 
valve. In mis case, me nozzles will probably not be Individually controlled but. instead, will all fire at once_ ^rrruimud 

A hvhrid between the two orevtous confiauratons would be all or many nozzies sharing a common Ine to their own macroHlquid 
supply butaretc^ wimin the layers ot me attachment stack. These moo-pumps indude: 

1 . vapor bubbles from heating elements 

Z Micro-ecutators (such as Sandias Laboratories micro-steam engine actuator) 
3. Piezo-eJectric means like those used by some ink jet printers. 
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These micro-pumps will genera iy require an electric current in order to function. For manufacturing concerns regarding 'micro- 
wires; see me electromagnetic pathways section below. 

These micro-pumps or micro- vaives might be placed anywhere along the the fluid supply Ine between the fluid supply reservoir and 
final fluid output nozzles in the attachment area. Furtherstii, micro-pumps or vaives placed in or near the attachment stack might be supplied 
with adhesive by a macro-pumping means. Such a macro-pumptig means, when used with a micro-pump or varve means, woiid place the 
fluid under enough pressure to carry it against gravity to the micrc*oumps, however, little enough pressure so that it cam exit the nozzles 
unaided by the micro-pumps. 

If needed, especially for high viscosity adhesives. an air-in-line system powered by a base unit that generates pressurized air bursts 
between each droplet of liquid fired from each output nozzle. Of course, air bursts would be used in oroer to push fluid through the supply tines to 
the nozzles. For example, an air compressor that releases pressurized air bursts into the suppry line when solenoids vaives open. Air bursts 
used between each liquid droplet ensure consistent dropplet size and prevent trailing strands of adhesive (or other liquid) between each output 
nozzle and the hairs It is wetting. Referring to FIG. 1 03, each isolated fluid suppry pathway or tine of the attachment stack general^ has several 
nozzles that share it. Likewise, several of these suppry tines themselves usually share a single adhesive supply line from the base unit. For this 
reason, the amount of liquid Introduced into the lines should be aproximate equal to the number of nozzles times greater than the desired size of 
a single output droplet. This volume of liquid wU first be divided among the supply tines and then the several nozzles on each tine. This division 
among two nozzles on a single tine Is shown by in FIG. 103 and 103.1. In FIG 103. a volume of fluid A Is being shown pushed down the line by 
pressurized air B behind it. In frame 1 03.2. this volume of fluid is divided equally between the two attachment area nozzles C and O. In practice, 
there are likely more than two nozzles used per attachment area. Furtherstiil. before this volume of bquid even reaches these attachment area 
nozzles, It has to be divided in a similar manner by a manifold means at the back of the attachment stack, which connects the individual tine 
suppry lines together. Refemng to FIG. 3, such a manifold is illustrated by G. 

This fluid division system Is the most ideal way to deliver fluids which are slurries rather than solutions. For example, an adhesive 
that has grains of sand or fibers mechanically mixed in with it If such a slurry were delivered to the nozzles using a liQukHn-tme system that 
does not separate small volumes of fluid between bursts of gas, then it woUd be delivered In an unprecbcatabte manner. This is because the 
liquid in the slurry would tend to flow around the solids In the slurry. At first this would lead to the output of undesirably liquid- rich droplets. With 
continued use, supply-line blockages caused by the trailing solids would result 

A system that uses the fluid division air burst system to deliver a soflds-containlng slurry must introduce the components of the 
slurry Into the One in special manner. For example, as illustrated by by FIG. 1032. the solids E and liquids F should be Independently introduced 
into a mixing chamber G. The liquids portion F should be introduced through a valve H. The solids portions should be introduced using metering 
device I. It Is very likely that this metering device wiH take the form of an actuator that pushes a specified amount of solids E into the mixing 
chamber G. This metering actuator may have a notch J that can be filled, most likely via hopper, with a specific volume of solids E. To facilitate 
mixing, this mixing chamber might be vibrated externally as an entire unit or intemaly, such as by repeated vibrating of the metering actuator I. 
Once all the components are together in the mixing chamber, a third iiput valve K connected to the mixing chamber chamber should supply the 
pressurized air burst that moves the volume of mixed slurry through the suppry line. 

The above system showed air bubbles being introduced between volumes of adhesive at a mechanism In the line before the 
attachment stack Is ever reached. It is also possible to introduce the pressurized gas bubbles near the nozzles in the attachment stack. When 
Introducing gas bubbles near the nozzles, liquid behind the air introduction point is going to be pushed backwards. For this reason, the 
pressurized bursts should always be introduced at a narrowed area of the nozzle such that the back-lying liquid has a greater surface area to 
offset the pressure compared to the surface area of the narrowed nozzle output This win prevent the back-lying liquid from being pushed 
excessively far backwards in the supply line. This bubble Introduction point will likely be placed at a point homoiogus to the location of the 
healing element in FIG. 102. In 102, gas may be Introduced at said bubble introduction point by vapor generated by a heating element. However, 
there are other ways qas could be Introduced at this 'bubble point" 

Alternatively, referring again to FIG. 1 02, an external supply of pressurized gas could be introduced at this point. The independent gas 
suppry pathway can be run parallel to the adhesive suppry channel either in a higher, lower level or even the same level in the attachment stack. 
This Independent gas suppry pathway's gas source might be pressurized gas in the base unit or vapor generated by heating a fluid in said 
independent gas suppry pathway. 

""NQZZlfl Stach 

In the first embodiment, the attachment stack was shown as has having only one level of nozzles that output only one type of liquid, 
namely a U.V. curable adhesive. The only other output level shown was for U.V. tight This previous configuration was presented first mainly 
because it was the best embodiment for illustrative purposes. However, we can imaojne other embodiments which have several levels of 
nozzles that output liquid. These various output nozzles on different levels work together to facilitate attachment of hair extensions to scalp hairs. 
For example, a two part adhesive system where one level of nozzles outputs an adhesive and another level of nozzles outputs an accelerator 
fluid that hastens the cure of said adhesive. When both parts combine on the hairs held in front of them, the adhesive will harden rapidly. In a 
similar manner, one level of nozzles could apply a durable but slow curing adhesive means, while another set of nozzles follows this with a fast 
hardening but much less durable adhesive means. Ideally, the faster curing adhesive means would be applied over the slower curing adhesive 
means, so that It would not only attach hairs together but temporarily serve as a protective coating that prevents the slow curing adhesive from 
escaping. An example of a pair of a stow and a fast curing adhesives is a cyancacryiate, a slower strong adhesive, and a wax/rosin mixture 
which hardens rapidly upon cooling. However, to optimize the use of such a multiple nozzle level system, additional nozzle levels should be 
added and used In accordance with a precise algorithm. 

RG. 104 Is a perspective representation of the stack of nozzles and intakes present in a single attachment chamber. Although no 
attachment chamber wails are shown, the two long cylinders represent a scalp hair A and hair extension B held together in an attachment 
chamber. Each output nozzle will typically, but not always, have a width thinner than each attachment chamber and will be centered on the left 
wall of each attachment chamber. Alternatively, the vacuum intakes will usually have a width equal to several attachment chambers, and wiH be 
shared by the several attachment chambers in a single attachment area. 

These attachment chambes are formed by the notches In the pincher shown in FIGS. 9 & 1 0, being pressed up against the left wall F, 
in FIG. 16. of the attachment area F, In FIG.3 . Thus, the nozzles that we are discussing are arranged in a vertical stack along the left wall of the 
attachment area 

Adhesive wiH generally be applied a manner that forms a thin film along a length of the hairs that are being attached together. In order 
to do this, after a liquid, such as an adhesive Is applied to the hairs, one or more nozzles may blow a certain amount of air or gas into the 
attachment chambers. Air blown Into an attachment chamber win move through it along a largely vertical fine. This will flatten the liquid along 
the surfaces of the hairs, without the need for atomization. Alternatively, instead of blowing air. a vacuum intake could flatten the applied 
adhesive by generating high velocity air currents that flow past the adhesive. Any excess adhesive that cannot be flattened win be sucked Into the 
vacuum intake. Naturally, blowing and sucking could be used together. 

As shown by RG. 104, cyanoacrylate adhesive is output onto the hairs from level C. Under the force of a vacuum D. It Is spread 
down a certain length of the hairs until any excess is pulled Into the vacuum intake. Next a hot wax/rosin liquid is applied In a similar manner 
from level E. This wax/rosin must be kept hot in order to remain liquid. In order to maintain its temperature, a closed circuit heating channel 
level F is placed betow the wax/rosin level. The closed circuit healing channel is composed of bquxJ passagesways much like those described 
for the nozzle outputs. However, the closed-circuit channels are not open on their ends but form a loop that returns their heating liquid to the base 
unit. In other words, hot water wiH typically be pumped from the base unit through a closed-loop. 

Each tine will have its own closed-loop, but these loops can share a single delivery Ine similar using a scheme similar to that 
previously shown FIG. 3 for the adhesive outputs. However, the return sides of the loops cannot be connected together on a single manifold- 
level, as shown in RG. 3. because such a connection would intersect with the delivery sides of each tine. To solve this problem, the return loops 
ootid be commonly connected by forming a manifold into a drtfemt level of the attachment stack itself. However, more ideally, this second level 
of common connection manifold will be placed on a diffemt level by forming it as separate molded part that splits the single return Ine into 
multiple branches before connecting to the attachment stack. Thus, by straddling the delivery loop tines, these multiple output branches could be 
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plugged as a irH imo me »x^ual return kxp twles (one per tne) on ih^ 

^N^^^lSt^Sa thermally insulssve materia, mat prevents me waxrros* fevers heat 

trom esacp^o^e^e^. » tne hair it must be rapidly hardened by rapid ceding. This is best achieved by '* 

«vj Kmitrt mr^Wn^SeiBvel HThis cool liquid can be chiled water or even e chilled organic solvent such es acetone. Notice now me ovied 
SSLS^taS&^iMMMM fc^m toop level I. Notice how me chilled naroerxng coolant is applied by en output noiae on ana sucked 
torSthdtta ^b^e\Sw«nin5i level D. The chilled coolant win likely be able to heroen me wawrosin « a fraction da second, 
along the ^.^"^^^^rosin by coaling the exterior ot me heir bundle is bom holding it together ano holding in me Bouc 
cyanoacryra M i?o^ aeww minutes before it becomes hard. Thus, the atecned hairs will be able to leave me enacnmem cnamber 

wtthoat 9 ^2^^ e J n a2'Cte of the attachment chamber, despite likely being coated with a norvsick substance, are likely to get 

^^ 9 ^e^^nmerr^es^rae> to prevent buMup. mey might be washed with hot cleaning fluid. Tne cleaning hx> wiri 
E?££3£5 bS^Sp^ wzzteJh me sackand sucked up by vaaun intake 0 The cleaning fluid used should be rot enougn towmenme 
be tidied by an f^^^'tV"? ™ teemthe^^rosln dissolved even It even rt It were to cool down. An oil is an example ot e fluid 
SSSS^mt A^KeC TfluSSSufc I M» me ^ to diss«^ld cyanoacrylate adhesrve. Addrg a powerful organcsorveni such 
^ B 2?* Sm^ariro i fluid ^» aMoWft* tfS Alternatively, two seperate output nozzles wim two seperate types ot eeaing flux) coi*a be 
^rinCrSKrZT^ HcouW be Slledwtth acetone teelt. Although chilled acetone is cepaole «^™?« a *' os,n ' 8 

J-iS^™?nSin miSiitar T?ius me chilled acetone can be applied quickly to heroen me wawrostn coating on me nairs without 
S^^r^^r^SSZSS dM^OkTcould itself be kept heated wim a cwsed^oop system. Reaiae 



S^d^r^^am^SSTnot mmSuoS mti^attachmemchambers until after me attached hairs have left tnemThe aracflment 
Stt rnXTev^rrarton ot a second when no hairs are in mem. This period ot time will be caled me cleaning 

PhaS8 ' This drawing shows three ot me most optional levels. The first ot these optional level, level K. applies e slurry of Jdhestvemwd with 

. ' ™ izizZ? 3 mmosa of these particles Is to increase the peel strength ot the attachment However, such a skirry might not 

e^E^^JSK&^mtow^ should only be applied to as^^otme 

E^S ^t^hlmSS^N^amMt» applied ©wartime top da) adhesive applied. At me top d me attachment bead. It wfllprotact the 
^ SS^HtSSw cieted aoatThe lower-tytiig length of adhesive, wtmout strengmenmg particles, will serve to further 

lSSC?m^KtiwffiSK w£leraS»e In order to apply Jesluny to -on* a short segment s M £uny 
SSutno^K^^^rW^ly dose to a dedicated slurry vacuum Intake L Is used. Tris dedicated slurry vacuum Make would only be 

activated '^^^'J^^^^SSy way attachment can be done. There are similar but different algchthms that can be 
* „ J^S^T^S^a^ler ^ma^oeino^veailot the components present In this stack can be used. For example, a 
^ «m^S wSsrvSi ^ a^ e^^^ cSkTbVemployeeT^ a set up. the system might flood me entire > MiMMnt 
^^rv^e^r^Sae^heS^arcmer suitable adhesive, end men apply negative pressure m the cyenoaoytte nozzle in order to 

acS w^iBed For ex^nptel fXEmt adhesiveWtich harden^ based on coding il (likely e thermoplastic) wouUrt require a 

,8mpomiy KSSiS'fXflments can be made concerning the applcaSon ol cyanoaoylatas and similar adhesives. These edhesives cure 
unon1Sre\ota^J* MsSS This is desiradetrom me starxjpoirt that they'll achievea certain amount ot 

coating mat aid the permanent adhesive cure Is a possibility. 

Shut Down iBatjjeen Users^ ^ ^ ^ ^ ^ aJhestve n0I2lM ^ M wmrjoranly capped and protected trom me 

environment. S^^,,. Re0 pen the at^m chambers wim e swemol hot dlraceione deaningf.uk>. 

or any ^^^^K^nozzle tips to cure, but men. reopen them wim a flood d cleaning solvent from me cleaning advent 
nozzles - 3 SmpV US e negative pressure to pull me liquid backwards in me nozzles Thus, there will be air bubbles at the tips of me output 
^T^^oZ^^t^X^^^ a certain ^ o, ainn.o me ««^« 

Tn»Sc^^ 

SnerMssarvto protect the adhesive from the inert liquid itself, there win be e small air bubble between the two. 

neWS8 *| U^nela tive ^rassure topu» the liquid adhesive all me way back to its supply resevdr. Pemaps. construct me supply linesol 
Teflon or inject a washing fluid into said Snes in order to lessen any residua) edhesive In the supply lines. 

=Mma $rSn^Sa^^ 

shear strerwmThfe type Mjfsrongm isrieasured by attacting two hairs wim their shafts parallel to each otner and men pu»ng on atoe'"** 
e^rtWrs^rnTpp^sSes d theTttachnW pdnt Cyanoacrytate a£e si ves iprovide .extremely good tensile-sheer sirengm 

TSS^a^^Tee^ngT^ 

m?n «Zg bdh hairalplrt r^rTtraTtW same sided the amchment point In other words, peehngthem apart m a wtshbone fashion. 
Compared to their tensile-shear stength. cyanoacryiate adhesives provide very low rjee^suengm. B1 _ B _, ed to 

Low peel-strengm Is not a&gemer undesirable. Most importantly. ha» extensions attached to the J* 6 **^^. B 

axnarience s^rSSrti SeT-force^ urSer normal conditions. This Is because tor the hairs to experience great peeMoroes ap^^WhaveB 
gSm^VmtsaSe S, "tSfmey would grab a wishbone. Specifically, mey would have tp w ^^^^ a ^^t 0 c2> 
father onthe scalp and men pud their hands apart while mairxaing their grasp. The only time a person would typeaty be expected to do 

something Mi Na ^ «J*5«*jl ^ ^ standpoint that it acts as a safety mectartsm. If somebody Is braiding the hair in an 

overtyaggS™™^^ ^"9 ^ natural hairs growtng out ot 

tne scalp. 
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Despite the advantages of low peel-strength, shoiid a higher peel-strength be desired, the following methods can be used to increase 
peel-strength: 

""Increasing PeehStrength By Mechanical Manipulation of Hair Shafts 

A laser or mechanical means could cut small holes in scalp hairs or hair extensions in order to allow the adhesive more intonate 
contact with them Such a laser system could be configured in a tine pattern, as the U.V. outputs were in the original embedment and placed as 
a layer In the attachment stack or even adjacent to spinneret holes in order to process hair extensions the moment alter thev have been extruoed 
In the manufacturing process (see discussion on hair extension manufacturing). It a mechanical part is used to make small pertoratxns through 
scalp hairs or hair extensions, it could be configured as a moving tine structurally similar to the pincher placed either in the attachment stack or 
hair extension manufacturing process. 

Regardless of whether a laser or mechanciaj part if used in me attachment stack, it should cut notches or small notes tnrougn heirs 
or hair extensions near the area where adhesive is to be applied to them The attachment stack's algontm might be adjusted to allow hair 
extensions into the attachment area before scalp heirs. This way hair extension tips could be perforated alone without perioraong. and thus 
weakening, the natural scalp hairs. 



—Irersasino Peel-Strength Bv Using Adhesives Composited with Stronger Potvmar* 

Some adhesives, such as pine rosin, are adequately sticky to hold two hairs firmly together against tensile-shear forces. In tact, they 
are hold well enough that an attached hair extension could puU a hair root from the scalp before coming unattached. However, rosin and some 
other tunctkjnally-equlvaient adhesives have incredibly weak peel-strengths and low resistances to heat Similarly , there are polymers, like 
polystyrene that are relatively structurally sound with respect to peel-strength and heat resistance but have very tittle tensile-shear adhesive 
ability. This is to say these polymers will form a strong ring around hair fibers but wonl hold onto them. By mixing a sticky, but otherwise 
structurally and thermally unsound, adhesive like rosin with a structurally and more thermally sound polymer, like polystyrene or an acrytic, a 
composite that has both adhesive tensile-shear strength and peel-strength can be achieved. In the case of a rosin and polystyrene composite, a 
hot-melt type adhesive would be produced. However, adhesives composites that cure by chemical reactions are atso possibilities. 

The use of hot-melt mermopJastics, especially those (such as polystyrene) that are dissolvable by organic solvents, is desirable. 
Such substances could be applied through heating and cooling but removed by a solvent such as acetone. As mentioned above, such 
thermoplastics may be improved by mixing a sticky substance, such as rosin, with them to increase their artity to provide tensile-shear 
strength by sticking to the hair better. Furthermore, other ingredients may be mixed with thermoplastics to adjust their melting point up or down 
and Increase their peel-strength such as by mixing fibers or particles Into them. The thermoplastic or hot-melt type materials used to increase 
peel-strength shouidnt be imited those discussed such as wax and polystyrene. Any functional equivalent that hardens to an acceptable peel- 
stength upon ceding could be used. Likewise, the sticky adhesive shoUdnl be imited to those discussed such as rosin, any functional 
equivalent could be used. For example, the various sticky adhesives used on adhesive tapes could used. 

Fnaily, when using these sticky adhesive composites, there is a chance that the exteriors of the attachment beads will themselves be 
sticky. To counteract this stickiness, a fluid, or any other substance whose molecules themselves win be bound by the adhesive should washed 
sprayed, or otherwise exposed, over said bead, thereby, counteracting external stickiness. Such a substance could be integrated into the 
cleaning fluid formula or applied separately. Alternatively, this interact no-substance means could include using a hot-melt ftuid that's not 
sticky, thereby, applying a norvsticky outer coating. Finally, enough solvent pemaps as part of the cleaning fluid, could be applied to wash onry 
the external stickiness away. In all cases, the measures will most Nkery will be applied in the attachment stack but they might also be applied 
after exit from the attachment stack. 

""Increasing Peet-Srrenoth Bv Using Adhesives Composited with Stmnntneninp-PHrttclefi 

Application of adhesive with peel-strength-increasing particles, such as fibers, sand or smal glass beads, could be used to increase 
adhesive peel-strength. Using fiber or particle composites to increase peel-strength opens up to possibbtty of using many types of adhesives 
whose peel-strength might, otherwise, be too low. For example, a waxy or hot-melt thermoplastic type material becomes a possibility. A wax or 
a thermoplastic with a very high melting point could be applied and strengthened by application fibers or sand particles. 

Below are some various appkeation methods for applying adhesive-particle composites: 

1 . Apply adhesive to the entire length of attachment point 

-A. Blow dry particles onto the adhesive which didrft have particles In It 
-B. Mix an adhesive and particles together in a slurry before adhesive application. 
-1 . Use vacuum and/or pressurized air to spread the adhesive as decribed above 

-2. The suck-back (dipping) approach: Squrt out and suck back the adhesive into the topmost high peel-strength adhesive nozzle, 
but only enough to descend the desired length down the hair. Note: During the cleaning phase between adhesive apphcation. it is 
likely that a certain amount of sucked back adhesive at the nozzle tip wil be discarded rather than risking contamination by mixing 
it back with the main supply. 

2. Apply sand onry to the top most portion of the adhesive attachment point length. 

-A. Blow dry sand particles onto the adhesive which dtdnl have particles in it. 

-1 . Use little enough vacuum disposal intake power that the sand doesnl descend much vertically. 

-2 Use a second higher dedicated vacuum that is only turned on during sand output and maybe a little bit during the cleaning 

phase. 

-B. Squirt an pre-mixed adhesive and particle slurry. 

-1 . Use little enough vacuum and/or pressurized air that the sand slurry is squirted out and descends very little vertically 

-2. Use a second higher vacuum that is only turned on during sand output and maybe a little during the cleaning phase. 

-3. The suck-back (dipping) approach: Squirt out and suck back the adhesive into the topmost high peet-strength adhesive nozzle, 

but only enougn to descend the desired length down the hair. 



""Equipment Concerns Relevant to Using Adhesives Composited with Strengthening-Fibers 

The type of particle mixed into the adhesive to increase peel-strength could be small fibers. Generally, strengthening-fibers should 
have a length shorter, or not much longer, than the minimum diameter of the adhesive supply line and nozzles. These fibers should be made 
correspondingly thin In diameter themselves to achieve a certain degree of flexibility. These small fibers could be pre-added to the adhesive 
tank and agqrtated into suspension before each use. 

The suspension m the tanks couM be filtered with a screen, perhaps configured as a centrifuge, whose screen holes are equal to or 
slightly smaller than the smallest diameter of the adhesive feed line. This screen should be placed just before introduction into the adhesive 
supply line. Perhaps, said screen is enclosed in the same air tight chamber as the adhesive resevoir tank. In which case. It might be placed in 
the tank above the liquid level and liquid would be pumed Into and returned through it either into the main tank or a smaier area that directly 
feeds the adhesive supply line, its purpose would be to function as a filter to remove excessively large particles in the adhesive. Otherwise, 
these particles might clog the adhesive supply line if left in the adhesive. 

Note: AH sand and fiber slurry nozzles may have their slurries pumped to them as a continous line of liquid slurry or the slurry could 
be delivered in isolated globs separated and forced through the supply lines by bursts of pressurized gas as shown in FIGS 103 and 1 03. 1 

Increasing Peet-Strenoih Bv Application of Chemical Vanor BflflQtifi QP. tCVD) Rim Rings A* me Attachment Arthur™ 
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Another oossible way of increasng peel-strength is to somehow apply a ring of extremely strong material aro^xJ the hare tnea t are to 
be held tooeSe^h? ta^soft* formed o7cherrto) Vapor DeposfconjCVD) are much stronger man potymer-based adhesrves. CVD «s 
fi ^S^MaSoS^ov more gases into an area and then exposes them to an energy source such as neat. The energy causes a 
^SnSSS^^^^P^on of a sow. Many acids formed this way are extremely pure, and as such, extremely strong. 

CVD rings could be generated around hairs to be attached by introducing gases and energetic light, or other energy, 'n^tne 
a«mf*mfJ TdtemS? The outputs would be arranged in a stack similar to the one shown by FIG. 104 and prevcusry described. The gases would 
D^cS^ for use with liquids. The energetic tight most IlKeryirttra^ed (^^couKJbe 

££72? a tJS^ped prim that cames li^t via irrtemal reflection. This Ught transport system would teke a configuration much like ' wone 
SSSoiSv cScrtbefl Iter SSng U.V.. in order to effect adhesive curing. A vacuum intake mxjht be used to removed- excess gases. in order » 
S^r^^s^the atechment chambers, the pincher should make intimate contact with the left wall ot the attachment chamber. The sea 

Si rubbeTplaad I on the exterior of pincher and extended partially over its notches could help increase this seal. The CVD system 
could use the following attributes to help enhance its function: 

•The rterior notches of the pinchers couW be reflective so that they reflect any light that goes through or around thehars ^ the 
atechmSS SSESt back at the hairs. This reflective surface will also help prevent the pinchers from themselves being sgnrficantty 

6 tr^cherTcould have their own internal reflection light transport system constructed into their interior. This system 
wSSo^^ previously described, except it would be constructed in the interior ot the moving pinchers 

iSn^ >y ftuW. « ah Internal system Is used, this fluid cooftng systerr «would^ 

ike^ u^ctos^^coo^t circulation system, simitar to that previously described for cooling left wall nozzles ot the attachment 
S^e«e^^^s^em is used, ft would most likely would be based on left wall output nozzles spraying a cooing fluid 

to£ %S fCr^otl-R .fusedrt^ deeply penetrate end heat up the entire bundle at once rather than be.ng stopped by the 

™*XtK ^^mMB well enough, the of use focusing reflectors on the inside of the ^^j^Z^^ 
vJemaro^ back at specrftcpoirt said heir bundles ooutt be provided. This will provide the hght necessary to 

cause Tvapor deposrbon on sides of the hair bundles far relative to the left wall optical outputs. 

Below are some characteristics and dimensions that CVD rings attaching hair bundles should ideaty have . but they are not 
limitations! 

IKS SEmImmKmS be 50*00 rrfcrcre Ngh, or bog M. to the I engthottneha>r. 

-The ring s wall thickness should be about 3-5 microns 

-The ring s diameter should be 100-200 microns 

-Ideally, this ring should be clear 

-The ring should have a high tensile strength 

-The ring should be applied in about 25 seconds or less 

^emcai* Ossolvable. su* as by an aod For exampte. calchim 
cartrcnate can be formed as a dear solid that can be dissolvable by moderate strength acds. 
Irv^asInQ PopUfitrPnnth B y ftppyinn nnatinn , p»n»ms to karalm fibers fas ooDOSftd to entire SUrfnCfl unttorm maJjffflSl; 

Coatino rattems aoDbed to the surface of the hair extensions might could be used to either increase adhesive pee^tierrgth or 
M MM ^^^^^^^^^^^sian's surface thereby, making peeling an attachment point apart much more difficult Such . 

of this document that deals with hair extension manutacturing. 
utifity features. The following are such utility features: 

"-r - mm B^gtegpgC Q^aff^ oranyothertypa of,rtense electromagnetic raotation. detectors might be used to dated 
escaped MnlKeSgmaic radiation is used. itwjBbe confined to a &sed a/oaFon 

S5S5S2 ^EtSKS pressed agrinst the left wall could in large part be used to form this closed confining are^hejsototan ottrts a/eacouW 

S*ic rkJnriama allow™ electro-maanetic radiafion to escape, a detector could alert ol this. The alert could merely be euoeie. visual, or 
m&£rttt * entire t^^^a^^V^* be placed abng a Ine of sight to the attechment 
rnl^etic i rSton % bemused, ttmay be placed above or below the attachment stack or even incorporated into the attachment stack as a 
layer within it. 

benefit horn ocassionally being lubricated and cleaned. For t»s reason, ft, r^Wbe 
o^ ra ^»™V« ^inrrl^m n i^tnd lubricant and cleaning solvent outputs into ma attachment stack circuit itself . In this case, me outputs 
SZSS™p1^S. Altema Whe outputs oouU be configured in an enbely dift^manner. For 
SI'S X^FatovXX^int stack, perhaps,^ a part independent ot 1 Oean^g and lubr^oon could begrim edby 
^SCJ^i^h«.n« nrtZ h *nmnis saoeratelv ARemativetv. a solvent, such as acetone, could be mixed with a light lubricating oil. Most 01 the 
^fSTl^^bTdmSS aTse^r VerylSely ttte resevtf r means would include a fixture to hold the handle unit and a lid to prevent 
2iMSmSta4N vKaporate leaving the lubcalion portion behind on t^^^s^esinme 
SSS^ni Hftnrtna niSasscouH be tnqaer automatjcally. tor example, between every salon ekent. During this automate 

HoSSSu^o^disWeXH necessary could guarantee as to, adhesive) might be deanad 

ai certain times automatical rv or manually triggered by a user, the Internal nuid supply tones (such as tor aanesivej mig™ uwwoojiou 
_ fl^rM ttSSS, ^Shrente ^arx^rhot fluids These flushing fluids might simply be deliver out ot the fluid outputs (nozzles) or they could be 
a^^£^ K a fcXi and reve^nZotion, pe'rn^under great pressure To facilitate introduction ot deaning fluids 

^suppry^es might have varves that shunt their normal ftuTd supplies in preference for the flushing-fluid supply. 

[[Hair Extension Supply and Storage]) 
~p*\r P«t ft n«t Q n Feed Uslno Clips'- 
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The hair extension holding dips, described in the original embodiment can be said to be a pinching holding means because they hold 
hair extensions by pinching them. When supplying the system with hair extensions using holding clips, there are several concerns: 

*— Bandinn hair extensions ovar ronnactivilv bririaas white keetxnn mom as firms as p ossible wim the straightening nap- 

Referring to FIG. 27, in order to give the hair extensions plenty of room to bend over the attachment stacks connectivity bridges 
without causing a significant vertical curve m the hair extensions, the connectivity bridges ootid be placed even with or weif behina position C 
where the hair hopper is wide and hasnl narrowed yet In such a configuration, the hair extensions are tree to bend more to the sides tnan il they 
were forced to bend over a connectivity bridge placed even with position D where the hair extension hopper's passage ways narrow. 

Possibly, aH connectivity bridges could be placed behind the rearmost hair extensions and the straigtening pegs A, in FIG. 28. of the 
hair extension dips . This would mean that the hair extension tips would never have to bend over a connectivity bridge. Abo, this would mean 
that the straightening peg coukj continue al the way down to the floor of the hair extension channel (tip trench). This would give further support 
from aJJ sides for even very curty hair extension tips. The disadvantage to this design is that all tines whether those of the moving hair handlers, 
or some pan of the stationary guide channels, must be made tonoer. This increase in length win make them less structurally stable. 

In configurations where the straightening peg starts behind the connectivity bridges, at least it could be brought down as dose to them 
as it needs to be. Fortunately, the straightening peg only has to keep the hair extensions rigid down through the thickness of the hair handlers 
because the pincher will pull the lower portions of the hair extensions into afgnment 

""Hair Extension Tin Flexibility 

When a hair extension Is bent over a connectivity bridge, the slope of Its bend angle is largely set by the bottom of the straightening 
peg. If the straightening peg comes down dose enough to the top cxxviectivity bridge, the slope ot the bend angle can be almost a nght angte. If 
the straightening peg comes less close to the top connectivity bridge, the slope of the bend angle will be less sharp. The sharper the hairs bend 
angle, the more spring force in it and the faster the hair wil fling over the far edge of the topmost connectivity bridge. 

Air currents could be used to straighten hair extension tips that are not being held in an adequately stiff manner by the hair extension 
dispensing system. For example, air blown straight down Into the attachment area from nozzles above said area could straighten hair 
extensions tips. An excellent place to put such nozzles would be in the interior and underscie of the hair hoppers channel obstructions. Such 
nozzles could be fed with air by a hollow tined-rnanitold. 

The length of the tines from where their connectivity bridges end to where their functional areas begin should, generally, at least be 
equal to the depth in the attachment stack from the top connectivity bridge that har extension must pass over down to the desired depth of the 
hair extension tip. This will allow hairs to fully straighten out in the hair extension tip trench C, in FIG 3, before coming in contact with any 
functional areas of the hair nanders. 

Previously, I said that the sides of the dips serve much the same function as the sides of a crimp on a paintbrush. Furthers*!, the 
narrowed sides of the hair hopper also aid this tuntion, and they help at tower levels closer to the hair handlers. The tips of the held-hair 
extensions extend down into a passage with vertically parallel walls F on two sides, as shown in FIG. 27. and a third costructng wall G at the 
front This third obstructing wall, which is pan of the channel obstruction, is placed generally above the attachment area it prevents the hair 
extensions from advancing too far forward past the attachment area. Of course, its exact placement depends on empirical calibration, and we 
may want the hair extension top to advance a littie past the attachment area. 

The hair extensions are usually held at a short enough distance from their tips so that their tips extend down in a relatively stiff 
manner. These tips are inserted downward into a cavity carved into the attachment stack. This cavity is know as the tip trench. This cavity and 
the tips of the hair extensions inserted into it extend at least down to the depth of those hair handlers responsible for hair isolation. 

Because of the above-described factors, the hair extensions in each dip wU be move with it as a bunch to the functional areas of the 
hair handlers. The hair extensions will be moved forward along a line largely perpendicular to the sides of their erect tips. The dips must pinch 
the hair extensions with enough force that they do not fail out during movement and do not fall out as their previously attached neighbors slide by 
them, as said neighbors are pulled from the clip. 

~NON-CUP-BASEP Hair Ettcnalon Fwf" 

~~Substitue Conveyor belts for clips 

•The parallel pinch AND convey to attacngrfCgnvgypr Belt Feod) 

A non-clip based system that holds and moves hair extensions by using largely parallel pinching surfaces can be configured. It could 
best be described as a rotary conveyor system that pinches between opposing parts. Although two rotating opposing solid objects, such as two 
disks, fal under this definition and could be used, most likely it would take the configuration of two opposing conveyor belts which pinch hair 
extensions together between each other and whose interior belt portions both move in the same linear direction. Said belts can be visualized as 
using the two opposing belt surfaces to substitute for the two opposing surfaces of the hair extension dips previously described. However, while 
the hair extensions in the dips move with the dips, in a conveyor system they could be said to move through the system as a whole to a larger 
extent than they move with it. As with the clip-fed system, the hair extensions most likely move in a line largely perpendicular to their shafts. 

The conveyor belt system itself must be ted with hair extensions, and this can be done in any of the tallowing ways: 

-Hair holding dips either distant or on the the handle unit itself could be the source. Distant meaning that they ere not on the handle 
unit but somewhere such as the base unit If the source hair extension holding dips are on the handle unit itself, the pinching conveyor 
system will be positioned on the handle unit between said dips and the attachment area where it brings the hair extensions. 

•A hair extension remover system that cut scalp hairs off the scalp hair or removes hair extensions, as previously described. 

-A spool system that unwinds to feed the conveyor belt. This spool will either have to be wound with hair extensions already cut to 
length, or alied with a cutting means that cuts them during unwinding. 

•A pile of free hair extensions lying largely parallel to each other in a container such as a box. A tunneling hopper type means might 
be used to initially guide hairs from mis pile into the conveyor system. 

; The parallel pinch AND convey hair extensions using a thrtm^th ^ve-of-the-needle type design: 

Another means of dispensing hair extensions involves unwinding them from a spool, therefrom, threading them, perhaps, directly into 
the attachment areas in which they are needed. There are two basic ways to unwind hair extensions from a spool: 

Referring to FIG. 1 05, the first way A is to surround the spool with a path guide means B that will only allow hair extensions C 
unwound from the spool to extend only along the path bounded by said path guide means. Such a system could externally supply a rotational 
farce to the source spool D causing it to rotate in the direction that causes hair extensions on the spool to unwind. The har extensions would be 
guided by the path guide means to their functional target area E. Often, such a functional target area is an attachment chamber. 

The second way F, in FIG. 1 05.1 , is to feed the hair extensions on the spool into a powered rotating or redprocating engagement- 
conveyance means G that pulls on them causing them to unwind from their source spool. (Engagement most likely by pinching but other means 
such as hooking are possible.) This rotating or reciprocating pinching means may move hair extensions largely tangent or parallel to its rotating 
or redprocating surface. After the hair extension tips exit said engagement-conveyance means G, they can be directed either to a path-guide 
means H that guides them to insertion in their functional target area I or without a path-guide means directly Into their functional target area I in 
which they will be insereted. A patrwjuide H is used when the conveyance means is not close enough to its functional target area to guarantee 
that hair extensions will be inserted in to it This type of system usually will need a hair extension cutting means placed between the 
engagement-conveyance means and the functional target area. This way, the hair extensions coming off the spool will be cut to the desired 
length. 

Of course, a hybrid J, shown in FIG. 1052, of the above two unwinding systems can be configured. It mey contain any or al ot the 
above-described components working in combination For example, it may contain a spool that Is extemalry supplied with a rotational force in 
the direction which causes hair extensions on said spool to unwind; it may contain a path-guide means K that directs hair extensions into a 
rotating or reciprocating engagement-conveyance means; it may also contain a second path guide means L which guides hair extensions from a 
pinching conveyance means into a functional target area. If need be. it may contain a hair extension cutting means. This cutting means need 
NOT necessarily be placed between the pinching conveyance means and the functional target area. 

Different Types of Functioned Target Areas 
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The rurtrtonaMaraet area described abcve can be any one of, but not limited to. trie following areas: 

Any area along the nair extension supply channel or pathway that feeds the attachment chambers. This induces but is not United to the 
following. . . 

-Into the areas of the hair extension channel that precede the metering areas. 
-Into metering areas 

•Into holding areas (They will be descnbed later.) 
•Into attachment areas or attachment chambers 
-Any other area that needs hair extensions ted into it 

Different Types o/ Routing or Reciprocating Hair Exentension Conveyance Means 

The roteting or reciprocating hair extension engagernem-conveyance means described abcve can take on several configurations 

^^ 9 1 b Rc^ng U be!ts or cylinders that themselves press against other rotating belts, cylinders, or static surfaces in order to both pinch and 

T^p^th^rtn^s^elSnsions (in the manner descrtoed above) and moves along a largely a straight line. Then, it releases its 
pinch, retracts backwards. It repeats this process again by re-establishing its pinch and movina forward again. 

3 A rotating hair extension grasping conveyance means that has pinching and releasing members mounted on a rotating cylinder or 
belt It is similar mechanism to that is used by a commerkaai hair removal product called the Braun Silk-Epil. 

4 As In #3 except the rotating surface does not engage by punching but some other hair fiber engagement means such as a surface 
coated with a sticky substance, an attractive static electrical charge on its surface, or having small hooks or similar hair engagment 
features on its surface. 

Different Ways of Spooling Hair Extensions 

The hair extensions can be spooled in several different configurations induing but not limited to: 
1 One single long continous hair fiber per spool that needs to be cut to length after it ts unspcoted. 
2. Many long continous hair fibers in parallel per spool. They are unspoded together, and each needs to be cut to length attar 

Un f ) T?«hajr extensions have already been cut to length before being spooled. When unspooled. they usually wfll not need to be cut to 
length. 

Hair extensionTwetts are of multiple hair extensions connected together with a largely perpendicular (to their lengihs) member which is usually 
flexible and may be a fiber itself. UnspooUnq of hair extension wefts can be accomplished in much the same manner as hair extenions. 
Unspooled hair extension wefts can be enpted in the following manner. 

1 Adhesive may be applied to the lower portions of the hair extension wefts, most likely the unifying portions (those C^rrjer^ajlar to 
the hair extensions) of the hair extension wefts. This can be done anytime after unspooling. The adhesive can bewhed ^recty to me 
weft ttetore ^touches the scalp or head hairs. Alternatively, it can be applied to the scalp or head hairs directly. The hair extension wefts 
can be attached ctrectiv to the scalp or to the sides of head hairs. ^ . 

2^reXs^atocrXit can be can be achieved by running a thread or fiber back and forth through bomthe lower portions of me 
haiTexter^onwen and tower portions of the scalp hairs, thereby, sewing the hair extension weft to the lower portions ot natural scalp 
or ftoer hsert could be unwound from a spod. perhaps the same spool as the hair extension weft 
which K rill attach (Such an oscillating stitch pattern is likely based on a mechanism functionally ec^valen Mto ai sewing ™ch.nej 

3 Once the first portion of a weft is attached to the head, the remaining portions can be unspooled simply by the tension that results in 
the weft as the system is moved over the scalp. 

To accorrotsh this spooled hair extension wefts M. in 105.3, are unspoded into recessed attachment areas N from where ihars haye been 
disrSala^^ tines O. Where said unspoded hair extension weft tips are ted towards the recessed attachment areas by 

one or more of, but not limited to, the following methods: 

-Hair weft assembry stiffness and an externally applied rotational force on the spool. 

-Linear movement ot the entire spod assembry towards attachment area „-^„^ f DMja hu 

iRotetional movement of the spoolwnere the front tips of the hair extension wefts are guided into the recessed attachment area by 

pa !^ n ^ S ^ S 0 i n g portion of a weft is attached to the head, and the remaining portions are unspoded simply by the tension mat results In 
^.^s^c^Srte trS^^B^ng means that moves it to the attachment area. Subsequent unspooling is achieved 
becaus^e^^r^ens^^ me to relieve tension of the extension as me device is moved over the scalp 

' ' ' i S subject to a cyde of repeated or continous engagement and advancement towards me attachment area such as by me 
engagement conveyance system described above. 

Note: Although unspooling is the preferred method for dispensing hair extension wefts among natural scalp hairs, me above method 
tor dispensing hair wefts through a recessed area in the attachment stack's tines can be adapted tor use wrth other ha:r ext ^ n *5;*™ n 9 
means For example such wefts could be held by dips or any other ot me norvweft hair extension dispensing means discussed could be 
aSed Also notethat the recessed attachment areas desdbed for wefts are not identical to me attachment areas descnbed in the pngina) 
erntoSr4^VVhen we speak ot attachment areas, not in reference to wefts, we typically will mean a typemore like that r^sc^ed forthe 
SSnalei^^ recessed area N in FIG. 105.3 neednt be open to the hair channels, rather they could be holes through the 

SnTmat^en&efy dosed onTsidS Finally, long hair wefts neednt be the only type of hair extensions attached to me scab or scalp hairs 
through a recessed area (ike N. unified bunches of hair extenions could also. 

uajatyby a unifying object such as by an anchor/bead/disk mat might already or may at sometime, have adhesive applied to its surface and 
will be ^^^ e ^^ are heid in an interlocking mi^frame/bracket configuration, as shown by "Pure Rail 

Intertock Type CfipJ ^^^^^J^s^ ^ ^ ^i, ^ ^ raj, itse H remains still. This could be tadlltated by a spring means 

*™$SJ^^ forward to advance a new unified bunch towards me attachment area This 

could be facilitated by a spring means pushing on me rail assembly rather than the anchor beads directly. 

2. Where me hair extenson portions are pinched and the unifying anchor bead portons are held in or against a rail assembry. as 
shown bv "Pinch and Slide Along Rail-type Dip' in FIGS. 1063 and 106.4. 

^ -Where said unifying objects are slid down me rail, and the rail itself remains still. This could be facilitated by a spring means 
pushing rjrectiy on me unifying anchor beads themselves. 



WO 99/22694 A2 



WO 99/22694 PCT/US98/23055 



-Alternatively, where the entire rail assembly moves toward to advance a new unified bunch towards the attachment area. This 
could be facilitated by spring means pushing on the rail assembly rather than the anchor beads directly. 

3.Where tne hair extension bunches are pinched but no rail or bracket is used to olrectfy stabilize the unifying anchor beads. In other 
words, the hair extensions bunches are held in hair extension dips, as described in the original embodiment. The unifying anchor portions, If 
any, do not secure said hair extensions in said clips. However, unifying anchor portions would likely be used to either help isolate a limited 
bunch of hair extensions, so the attachment system doesn't have to, or to attach said bunch to the scalp. For example, each unifying anchor 
portion could facilitate the attachment of a bunch of hair extensions olrectfy to a bald scap. Perhaps, the bottom of said Dead could even have a 
sticky adhesive pre-apptied to it Likewise, each unifying anchor could attach itself andthereby, its bunch of hairs to the sloes of natural scalp 
hairs. 

r^gts: Of course, whenever hair extensions have pellet-like anchors at their bases, the loading system very tikery will manipulate 
these pellet-like anchors directly in preference to the fiborous portions. The manipulations could use the familiar hair handler mechanisms, 
however, scaled up to deal with pellet-tike structures rather than the thinner hair fibers. Also, regardless of how bunches of hair extensions are 
attached together said bunches might be attached directly to the scalp. For example, hair extensions might be held into bunches by adhesrves or 
being melded together, such as by heat or chemicals. 



—Safayaurda Against Deviant Proceasee"* 

-"Means of handling Deviant Hairs 

To Prevent Un matured Hairs from Entering the Attachment Area: 

Extremely short scalp hairs can cause several problems. The main problem that said short hairs may cause is that they are too short 
to be manipulated accurately by the hair handlers. In such a case, an overly short scalp hair might pass under the entrance gates into an 
attachment chamber with another scab hair. As such, two scalp hairs might undesirably get attached together. A second problem with overly 
short scalp hairs is that they might not be long enough to securely attach hair extensions to. Finally, in sophisticated embedments of this 
invention where sensors are used, short hairs might be long enough to trigger a sensor but too short to be reliabty kept straight by the hair 
straightening system and. as such, might not successfully be attached to hair extensions. In other words, the hair sensor system would be 
tricked Into telling the computer to behave as if it were dealing with a viable scalp hair when it realy was not 

To avoid these problems with overly short scalp hairs, it is best to make sure that such hairs lie relatively flat against the scalp. To a 
certain extent short hairs might not be effectively held by the hair stratqhtener and will fall to the scalp on their own. However, aH overty short 
hairs will not do this. For this reason, we have to take action to make them lay flat against the scalp. There are at least two ways to do this. One 
way is to use air currents that force all scalp hairs that are too short to be held by the tensioning hair straighten© r towards the scalp. A second 
way is to trigger the hair handlers In such a manner that they will push down any hair that may have entered the attachment area in an 
unautrxxtzM manner. 

There are several ways to use air currents to force overly short scalp hairs to lie fiat Positive pressure air currents can be directed 
downwards through the vertical thickness of the attachment area such as to flatten stray short hairs in or near the attachment area. These 
downward positive pressure air currents might be supplied tram nozzles that point largely straight down over the the attachment area. Using a 
hollow hair hopper channel obstruction with an air output on Its underside Is an excellent way to mount air outputs tor such a downward pointing 
airflow. Alternatively, positive pressure nozzles can be positioned on a vertical wall in the attachment area, in a similar manner that the 
adhesive outputs are. Such nozzles will probably not generate an exclusively downward airflow. Instead, the airflow will create a positive 
pressure enviroment In the attachment area with airflow exploding out in all directions. This positive pressure will tend to push stray scalp hairs 
away from that attachment area causing them to Ue down against the scalp. 

Directing an airflow largely parallel and along the bottom of the attachment stack wiO also usually cause stray hairs to lie down. This 
airflow can be generated using blown positive pressure air or sucked negative pressure air. The air outputs, or intakes, can be placed most 
anywhere below the attachment stack. A highly suitable location would be molding air outputs, or intakes, Into the portions of the belt buckle that 
below the attachment stack, Most ideally, such positive pressure outputs could be placed vertically between the bottom the the attachment 
and the bend-under system, assuming the kind of bend-under system that hangs below the attachment stack is used. Alternatively, the air 
outputs could also be placed below and to the sides of the attachment stack. 

A great advantage of using airflow Is that It can be directed or its Intensity increased so that not only are loose hairs made to lie down 
in the attachment area but also the areas that precede the attachment stack where sensors might be used. This will help prevent sensors from 
being triggered by inviabte overty short scalp hairs. 

Earlier, t mentioned that hair handlers could be used to make overly short scalp hairs lie down. To do this, certain hair handlers that 
overlie the attachment area are triggered at the last possible moment before the authorized scalp hairs are brought in. This will clear the 
attachment area of short hairs that may have slipped under the higher-lying hair isolation system and entrance gates. An ideal hair handler to 
use for this would be a dedicated attachment area pushout actuator, or a part that is functionally equivalent. Ideally, the hair handlers used for this 
purpose should be placed as close to the scalp as possible. This is because hair handlers at higher levels might actually be too high to even 
come in contact with certain short scalp hairs let atone flatten them. As such, pushout-ectuator type hair handlers should. Ideally. Be placed 
below most of the attachment nozzles and perhaps below the entire attachment stack. Possibly, the puliback hook could help dear the 
attachment area of short scalp hairs. One part that has two-axis motion that can act both as a attachmerrt-area-pushout actuator and puliback in 
one might be idea) tor this purpose. If any type of puliback hook is used for this purpose, it should be placed as close to the scalp as possible. 

Dealing with hair extension s that do not get attached to scaJo hairs: 

Hair extensions brought into the attachment area may not always get attached to scalp hairs. This may happen because a 
corre sconcing scab hair is not present to be attached or some type of adhesive malfunction. When It does happen, any unattached hair 
extensions will tend to remain in the attachment area. They will not be pulled away by the puliback hooks and bend-under system the same way 
hair extensions attached to scalp hairs are. This presents the problem of what do to with the remaining unattached hair extensions. It nothing is 
done, they will get in the way and if enough of them are alowed to accumulate they might jam the system. Ctearry. these hair extensions should 
somehow be removed from the attachment area. 

Recycling Unattached Hair Extensions 

One way to remove the hair extensions would be in a manner that allows them to be recycled. One possibility for recycling them 
wouW be to open the hair extension entrance gate closest to the attachment area and any other gates between said entrance gate and the hair 
extension pushback gate. The pushback gate (gate farthest away from attachment area) itself should remain closed. Some type of hair handler 
that is capable of forcing the hair extensions backwards behind the entrance gate should be employed. Next the entrance gate closest to the 
attachment area should be closed. This would put the unused hair extensions between the pushback gate and the entrance gate nearest the 
attachment area. Next, the pushback gate (gate farthest away from attachment area) should be opened. Once again, the hair extensions should 
be forced backwards behind the pushback gate. The pushback gate should be closed and the hair extension have now been successfully 
recycled, because they are put back with the bunch that they originally came from and are ready to be metered out again. 

However, the recycling approach described above has a couple disadvantages. First, it takes hair extensions that may be coated with 
adhesive out of the attachment area and puts them in contact again with other hair extensions and the hair handlers. This might cause adhesive 
to get in an undesirable location, or the hair handlers simply might not process adhesive coated hairs effectively causing them to jam the 
system. A second disadvantage is that this approach makes it Impossible to meter out a new group of hair extensions while the group ahead of 
them is being attached. For these reasons, a hair extension recycling approach that does not require the hair extensions to leave the attachment 
area is preferable. 

One such hair extension recycling approach is descirbed by the steps below. 

1 . Use the oushout actuator to push attached hairs out of the attachment area Although placed relatively close to the scab, the 
pushout actuator should be placed far enough above the scalp that it effectively moves the hair extension tips. 

2. Move the slide out preventer out over the attachment area. 

26 
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3 Trimr the rxdlback hook. It will pull the scalp hairs and attached hair extensions backwards, but not the unattached hair 
extensions instead the unattached hair extension tips will flexibly view to the under-passng pullback hook, as such, remaining to the nght ot the 
p^^u^or^^BmctmBrti area To facilitate this, the pullback hook should be placed close to the scalp, probably below even the 

adhesive "^^^^ stQp . a ^ p^inn distributor (Hke the pincher except it is notchless and only a single-level thick, it only 
moves to the left about as far as the right edge of the slide-out preventer. It may be mounted on a flexibry-iocnted one to make sure doesit ooes 
™t re &™ «^ sKde out preventer edge.) Its actions wiu dstribute hair extensions evenly aJong tne nght eoge of t^oe^mverv»r. 
not go too ™ we. extension transport-forward gate carry the next group of hair extensions into tnar positions in the atecnmenti area 

6 Ser me^^^ve^m towards the left wall. This will as evenly as possible, fill the pinchers notches with the recywed 
hair extensk^ (K *^ hair extensions have been pressed up evenly aiong the nght edge ot the sWe out cxeve^r) 

hair S^haTcompletely reached the left wal. when its front is largely even with the nght edge of tne suoe out Preventer, 

make the Jdfo^ preve^etraa TOs allow the recyteed hair extension to join the new group ot unattached har extensons, m individual 



sol the pincher. 

a Ctnethe slide out weventer over the attachment area notches once agam. . 

9 Rerantheo.^M^nght. away from the har extensions. The horextensions will remain divided m notches because the hair 
extansjoooSS ^aW h^rS^dTme attachment area, andlhe slide out preventer guarantees that they wUl stay in the ha,r 

extension t lj^^ a , ^ w ^ | ^ B J r ^ Bns p 0 rt forward gate carry the next group ot scalp hairs into me attachment area. 

I2' ^thTp^/r^^SS^under the slide out preventer, but usualy before the pincher maKesitall the wayto the left 



withe^n^^^ 

toeX^ roTwould they match up with the underlying nozzle stack in order to form attachmen <*»n^^ a ^«£^ B 0 ' J* 50 
SZ^tehes Js to provide a temporary spa* tor excess unattached hair extension in case an unusually large numbe. Jal to attach n a ffven 
t^^tod Thui SSSVeuw T<Tbe7pread out over several attachment cycles instead ot jaming the attachmert chambers on a smgle cycle. 



In 



order to make sure the unattached hair extensions participate in the. above process. _we^ldjr;ake sure 'O^f^J^f J* 



the hair extension transport-forward _ 
or another hair handler overhanging, or underlying, 



gate. As shown in FIG. 107, this can be achieved by having' some structure tike a portxsn of thechanrwi wall 
.Vunderiyng, the front and back sub-tines A and B, respectively, of said hair extension trar»sporMonrvanJ 



|^,sTS™ur^^ 
portioned in front or back ot It Referring to FIG. 1 07 , this overhanging, or underlying, structure C is shown in hatching. 



On a similar note, it is advisable to allow the pultoack hook gate, or some otrter jx^ clthe p^v'°^"f^ S °ere 
underlie, the pincher notches in their recessed positions to right in order to prevent entry of e ^^^°^ ^J^\^ xWg ha " s were 
aSo^ed to reSde in the recessed pincher notches while the pufiback hook gate is moving backwards, they could cause a (am. 

Usposmg ^^M^ e^iments of this invention where woUd be more desirable to dispose <=^^^ B - 
unattached tain B«erSors This is especially true in embodiments which allow adhesive to progressively build up on irattached har . 
exteS. SS soS aSe might build up on a hair extension tip that it results in ha., extensions getting ,amed in the pincher 

notches, o^sewhe™ Sgffi^ adhesrve-bu^p-tipped hair extensions.. some i p« needs to pull ^^^^7, 
tor sucha partdo this is to hook them In their narrower areas above where adhesive is building up on meirtipsjs saxi ^9»^wes, the 
rteJr^w^ will ^de through it until the hooking means encounters the bead of thickened adhesive near each s tip. Trus wtfcause each 

iine^r7t^ interior width parallel to teflength and axis of movement. In summary, the narrowness of the puUback hooks mtenor 

the t^n^V^X^S^^rocess is facilitated by tiW hair extensions berg attached to scalp hairs wh.cn help M 
aSe^sic^tteched to^TCe^l^e bend-u^er system, however, when dealing wfih unattached hair extensions, theharej^tons 
n^Oe^ dK One solution to facilitate this is to place the bend-under system not below the a^c^nt stack 

^stT^^ea^^^^ai^ the same level as the attachment nozzles. Unfortunately, tots not a very attractive solution 
S cSnte the^blem ohSrbng the supply fines that feed the nozzle stack around the bend-under belt system. 
beCQUSe * SaSSiSbe tobonfigure the pUlback hook system so that it pulls to a point behind the engagement (point of the 
bend-ur*eTb^^^ itself and theheirs within it back again over said eng^oement^ 

mattoffihed hair extensions to be pulled far enough from their clips that slack is generated tn said hair extenscns This slack ^£«^nm 
T^^T^IZ^ beneath the bottom* the attachrnent stack at whth point they could be e ngaged by the bend-under belt system. 

However, this system would function most ideally if the pullback hooks were given a slightly different ^sic^lrv Sf^^J® 
ouilback rxjotelhould be configured in a shape atnost identical to the scalp hair transport-forward gates, where notches of ^.^^V"** 
are ^^S«S^de ^ttxwe of mVs^p.hair.tra^sport.forward oates and pincher are \n me W"*™**^ 
Mvtescfne^tminV^r than the notches ot the pincher.Such a pullbacThook might be given muld-axs rnovemerxso rt xoUd 1 move .towaws 
Mft oveVSe^ in front of the exit channel, thereby, placing the exiting hairs in its notches. Next, rt would have to 

^eSba^met 

♦Thack Third after movino oast the front of the bend-under system, rt would have to backtrack a short distance, thereby, coming in ironi or tne 
SeS^W^ the nght^hat It no longer overhangs the exit channel This final ^^would cause rt 

^K^oet cTof the way of the slackened hair extensions allowing them tofutry droptto or « front ^^^^^ 0 ^' 
betoreme cyde could repeat, tiiis special pullback hook would have to move straight forward, preferably, while remaining completely to the 
right side ot the exit channel and not overhanging it at al. 

^ S °£c^ 

place. This xan be achieved by using a system that senses when a scalp hair is present tn a metenng area, and doesnl alow hair extensions to 
enter an attachment chamber unpaired. 

assert washto wash awf* any excess adhesive, and coatng the hair-appted adhesive wrth a protective coatng. The nature ot the protective 
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coating can be temporary such as a coating of iqtid hot wax (or functional-equivalent) that is cooled and nations before ever leaving me 
attachment chamber. In which case, the protected adhesive is given several minutes to cure, and then the protective coating i$ removed by 
dissolving it off, for example with hot oil. Alternatively, the protective coating might be permanent For example, small powaer particles be 
sprayed over the adhesive (such as by introducing an air-blown suspension through a left wall output). These small particles would stick to the 
adhesive, but shield the adhesive from coming in contact with anything externa) to It While some of the most effective adhesive control 
measures occur in the attachment chamber and are of a similar nature to those just descnbed. further measures could be taken to prevent any 
adhesive from rubbing off of the hairs as they exit the attachment system. The following are two such measures: 

1 . In order to prevent stray adhesive from sticking to attachment stack channels, Teflon coat (or functxjnaKeqtBvaJent) not just the 
faces of the channels and hair handlers but also their vertical sides. This may include the vertical sides of all of the lower channel walls. 

Z Take care to prevent stray adhesive from sticking to the bend-under belts. In addition to using Teflon bete (or functional - 
equivalent), make sure the belt grabs hairs aoove the adhesive level by making sure the pully ribs hold the belt assembly sufficiently above the 
scalp, like stilts. Also or instead, continually run the belts through a lubricant/solvent solution. The application of this solution could occur in the 
base unit or anywhere along the path of the belts, where a resevoir, or other solution application means, could be brought Into contact with the 
belts. 



[tMultl-Chamber/Cycte Systems]] 

—Moving Ha ir Handler Swttam Optimization*** 

-**Divislon of the Pushback and Transport-Forward Fuctions 

Previously, a murtiple -pushback gate system comprised of rnuttipie-pushback gates all on one part was presented. I will call this type 
of pushback gate a compounc^uhiple-pushback gate because several pushback gates are attached as one piece. Alternatively, the multiple 
pushback gate system can aiso have the muftiple pushback gales configurated as separate objects, perhaps etched from separate sheets of 
metal. These independent pushback gates would function In an identical manner to the compound variety previously shown. Specifically, those 
pushback gates closest to the attachment area would close first followed by the next closest The gate closing would continue tn this serial 
manner until al the the pushback gates had closed. This configuration of separate Independent pushback gates will generaly take up less width 
than than the one-part cxxrpourri-pusnback gates. This is because irxiependent rjushback gates do not have to be staggered wxJth-wise as they 
do on a compouna pushback gate. 

Although possible, It would not be as easy to move independent pushback gates forward as It is the compound variety. Thus, It is 
more difficult to use the independent pushback gates for the purpose of transporting the isolated hairs to the attachment area than ft Is to use a 
single compound pushback gate. Consequently, a dedicated transport-forward gate should be used, instead Such a gate is very similar to a 
compound multiple pushback gate except that its notches can have blunt fronts and its gates need not be staggered. A drawing of such a 
dedicated transport forward gate A Is shown in FIG. 119. Also, FIG. 108 shows a dedicated transport forward gate. The dedicated transport- 
forward gate can have this configuration because the hairs have already been isolated and cleared out of its way by the independent pusnback 
gates. The dedicated transport-forward gate's notchs and tmes line up with those of al of the Independent pushback gates. Once hairs are 
chambered between the independent pushback gates, the dedicated transport-forward gate first slides out over the width of the channel. Next, the 
independent pushback gates are retracted and the dedicated transport-forward gate moves forward cam/wig the isolated hairs in its notches. 
When it stops, its notches will be lined up with the adhesive application nozzles. 

When pushback gates are used in this manner, they can also be considered to have a holding function. Consequently, they can also 
be considered holding gates B, in FIG. 1 1 9. The area where they hold the hairs so that the transport-forward gate can engage them wll be 
referred to as the holding area the holding is comprised of holding area notches C. 

— *Multj-Svs tem Simplification 

Overlapping the Holding and Metering Areas is Not Necessary 

if something else, other than the pusback gates whose metering areas coincide with their holding areas, could isolate hairs and feed 
them one at a time to the holding area, the holding gates could be configurated as decfcated holding gates as opposed to holding gates which also 
act as pushback gates. Unlike pushback gates, dedicated holding gates could be placed to ecocide with the attachment area and its attachment 
chambers. This would mean that no transport-forward gates would be needed because the hairs would already be correctly position in the 
attachment area. Although this simplifies the design, it is less desirable because hair attaching and filling the holding area cant occur 
simultaneously. Thus, such a design would slow the system down. Thus, It is still optimal to use transport-forward gates. 

Sloped Transport-Forward Gate Notches Prevent Hair-Slide Out 

Referring to FIG. 108.1 , the transport-forward gates could have sloped notches so that the hairs they carry, with forward movement In 
the direction of arrow A, tend to get directed towards the backs of said notches. Consequent^, the hairs being carried get hooked and stay in the 
retches. This feature lessens the need for a slide out prevention gate. Pushback gates that serve the transport-forward function are themselves a 
form of transport forward gate and could have sloped notches themselves. However, the slope of their notches is more likery to be limited to 
only the most interior regions so that the more lateral regions can act as pushback gates in the manner of the original embodiment 

Sloped Attachment Area Rear Wall Lessens Need for Pushout Actuator 

In order to lessen the need for a pushout actuator or pull back hook, those areas of the hair extension pathway that lie in front of the hair 
extension channel could be sloped. Referring to FIG. 1 09, the lowest floor level could be sloped in the manner, as shown by encircled area A. 
Likewise, higher levels could be sloped in a similar manner, as shown In FIG. 109.1 by encircled area B. However, the pincher is probably 
wider than a flat-fronted (attachment area) pushout actuator, anyway. Thus, channel width would not be further reduced by the elimination of the 
pushout actuator. Consequenty, there is less need to slope the pathway in order to eliminate the pushout actuator. 

Entrance Gate Overlap of the Attachment Area 

Theorticafly, it might possible for both the scalp side supply system and the hair extension supply system to share the same entrance 
gate. This entrance gate mtgjtt be continous over the entire attachment area. Alternatively, it might be split into two projections with an open 
space between them over the center of the attachment area. However, this sharing does limit options because it would require the scalp hairs 
and hair extensions to enter the attachment area at the exact same time. 

Ideally, each entrance gate should overlap the attachment area no farther than the interior edge of Its closest bounding notch-tine of its 
closest transport-forward gate, when said transport-forward gate is positioned at rest in the attachment area. Entrances gates should not overlap 
any notches of the transport-forward gates because this would interfere with their function. The advantage of an entrance gate somewhat 
overlapping the attachment area Is that It shortens the distance a hair has to travel from the metering area to it corresponding attachment 
chamber. A short travel distance is desirable because hair extensions and scalp hairs that travel relatively short distances likery remain 
relatively more perpendicular to the scalp than those that must travel farther. Scalp hairs and hair extensions that remain more perpendicular to 
the scalp remain more parallel to each other and as such are easier to bring together for attachment. Note: By notch-tine, I mean one of the sub- 
tines that divide the transport-forward-gate notches and, as such, help compose the functional areas of the transport-forward gates which are 
positioned on the tips of the channeMevel tines of hair-handler tine-assemblies. 

— MultKhamber Pincher Design"* 

--Pincher Chamber Design 

The sides walls of the pincher, (or each pincher notch), were previously shown to slant forward at the top at a constant angle. 
However, the pincher-notch sides and the left-wall surfaces that they interlace with are not limited to this exact configuration. As shown in FIG. 
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1 1 0 1 where me side cross-section of a pincher-notch wall Is shown In dancer shading on the nght and its interfacing lefrwali side cross- 
fflc^^r^Sliohter shading on the left, they might both be configured as vertical walls wrm no forward slam in when case me tettwaU 
ESSSmS^^ more likely me SntraKaiiachnw<hamber portions (usually where me nozzles are) of « "^Project 

Swart relative to lateral recessed notched areas where the sides of the of each pincher notch can can impinge into, as shown in RG. 16-2. 
%^£emd \tS3m n^^prasent regardless of the side<toss-secfenai shapes of me ptneher^otch wails and portions of me jWt wari 
w^Sey > mSSS . ThesVrecessed anSl not only help provide a better seal but also, likely contain nucti »o me prcner ? otcrvwaJi.to- 
^wSimbbing process used to guide wayward hair tips into place in me ettaenment-chamber interiors as illustrated in FIG. 1 8. 
left-waii m ™^^?™£& and lefTwall sklecWsecttons are shown in FIG. 1 10.3 and 1 10. t^ Q ^l^ f -^J^t^i 
forward butnot ™ aoonstant angle and me left wafl is straight but not continous. instead, having largely nonzonteJ nc^r^r^ed nto rt He 
2?^!^ !^ ^ o^rv^e^ri ftf ntmmatnn amas some that are anc-ted forward others that are not RGS. 1 10 and 1 10.2 snow otr 



me I rin^-notch walls are composed of arte mating areas, some thai are angled forward others that are not FIGS. 1 10 and 110.2 joiner 
^^S^^^^SS^t^B» and left-wall side croas-se<*ons. However. generally all ofme above-refermed P^^^J 
walfand S^stc^crosVseaions can be interchanged with each other. That is various types of p.rx*-notch-walis with vanous tvoe o [toft- 
waJte ^HemSetS^tt^^M Potential pincher-tc-wall configurations are not limited to what is shown nor pemiutetions of rt. Further, 
n^e maTe^ left-wall half always on me reft or even on a wall is not true. For example, me socaiied left-wan 

Dortion of the Sr^rSc^waUs^^e^e^ other when brought together. FIGS. 1 10.5 and 1 10.6 show posstole > top P^vvs °f me 
and left™ c^sSrtore As shewn here, they are bom the same wttm. However, mis would genemJiy only be me case .it ™rwo 
^SS^fX^tt^^.BS shown in FIG. 18. Thus, in practice, one of the two harves will likely be narrower -than me 
5^do« Tnc? have! ftol oeme case. For example, me halves coUd be configured as cross-sections diposed at ditferent levels, thus, allowing them 

to be exac ^ m ^^ T ^ w j^ e ^ ^ pincher to have a tunneling shape that further helps direct hairs to its center and back. The tunneling ishape 
mav take croslsectonal cwificurafons as shown in me top plan view in FIG. 1 10.6 ofme pincher and left wall. However, maturing snape 
SwouwTS bTe^eddown mrough me entire depth of me pincher. As shown before, me pincher notches may be hollowed out nine 
mSSno^lff £te m grasped mme bottom arxTtop but arenl touched by the pincher in me middle. Thus, me tunneling pincher cross- 
sections need only be present at me bottom and top where the hairs are grasped. . . ttll1h0( . 

We have mentioned before that the pincher notches are likely to be hollowed and wrier In itheu ^rndcles to^enc^charnbere 
formed when pressed up against an opposing object such as me left wall. Namely, me type of chambers formed are hair attachment chambers. I 
wil now further elaborate on the features of these hair attachment chambers. u me . 

now rumor boQom ^ ^ of each pincher notch (and/or left-waM or any opposing structure) not onry grasps hairs but also forms a 

floor and ceiino for each hair attachment chamber. Said floor and ceiling may serve to help prevent any electro-magnetic raduacx] £r 
subslSSel used Hn Attachment process from escaping from the chambers. To this end. me top and bottom areas may ^ manured out 
d oTcoated^m flodbSnSerials mat form a seal when pressed up against the opposing left wall, or whatever opposes the p nt*er. The 
elec^^Sc raSSon prevented from escaping includes, but is not limited to. Ultraviolet light usedto cure acmewsjjMn ^-Redl^f 
u^tote^ attachment in a CVD-based system. The substances being prevented from escaping include, but are not hmited to. adhesrves 

fluid and etectro^neti TouSute%uch as optics for U.V. or I.R.. The major difference would be that me pinchers fiber optics or fluid tines mat 
sufloMes^^ mough a vertical dlmerwi before reaching their outputs .n the interior of ttiepjncher. m . 

We AS3S5h/ me insSe surface ofthe pincher may have a non-stick surface so mat it resists adhesive attachment Also, the nside 
of ^Sermay tave a reflective surface so that any eiectro^aonetic radiation directed at the hair attachment pcM . bytor example 
^b^^m^nooes oast said hair attachment point will men be reflected back at the hair attachment pent Use of e reflective 



surface c 



Se left wall cutouts, that then goes past said hair attachment point will men be reflected dock at tne nair 1™°^™* p™^« »■ " Ll^lT 
s7r^eTmtemannen wiU allow electrcwnagnetic radiation catalyzed attachment to occur from all directions around « a ^! n a ^ c r ^ , f 
SSrU The above^^tick and reflective surfaces may be achieved mrough use of coatings or shells or by manutactunng the entire pincher 
interior out of materials that have these qualities. 



hffSS first embodiment, a hair or a limited number of hairs were isolated 
entrance oates^wshbackgates. However, when deaing with hairs of variable diameter. It wil be less hkery mat me types of P^^* g 3 * 68 
s^^rev^us^^re^ SoEe only a single hair per metering area. Since reliably Isolating a single hair i^nng ™ 
mfin^n^need to be made mat will allow mis Single hair isolation will often often occur in me metenng area between the tn^nx^en&^ance 
^SS^mS^^^kgS. However, often sSne other means needs to be introduced to subdivide me group of hars in ^ metering area. 
^ ^SEreaSJo bread SSofiSS to me Isolation of one hair. Bom apporaches share the forming of anisoiation erea^hich at ^east 
partially \s^el^^^S!^B^h maybe In a fleeting manner. This isolation area is further subdivided such mat onry one hair 
remains and/or is allowed to escape from it 

^tA^llr^rs to tell where certain hairs' diameters start and stop. Use extremely small independently controlled gates to act on 
what me s ^ e t ™^^ J ^ ™ Xessively subdrvide the isotetion area pushing out but a single hair. Usuaity. mis involves pushing 
largely backwards all but me front-most single hair. 

I wil first describe some sotey mechanical hair isolation schemes that function without ^^-.^9^^^^^^^ 
introduced tollnh^ces mese me^anicaJ schemes and make them run more predictably. However, they will likely do line without sensors. 

- -QmiSim^mU ^ hair |solation se^s , 0^55 fail into the category of what I call ^[? n ^ in ^^- 

Generairv a mrrmrinc i Singular shaped isolation area connected to the hair channel will be used. Often, it will at leasnn part be formed by 
anentiencl oateTsu^.tf^ tor allowing isolated hairs out of me single hair isolation system. Retemno. to RGJM1. noflce how 

A A&tom^d bva ^Soonalrv sloping eniwee gate edge 8 imposed on the hair channel edge C. Hairs in me channel are 
SS^d^^iVuD^^ area formed in me hair channel. The first hair to reach the point D. 

£5^^ « wiN be much more difficult to get mis front^nost J hair C Mo. move, 

ftanttw? anyof ttS haira bXd it This is because me front-most hair is surrounded on two sides by me firm {immovable edges i^t make up 
iTcx^r^ga^ m^ntest all other hairs at most, touch me immovable edges on only one side and or i all other sides .Bwaurounded by 
omeVn^^ha^. Once in mis position D. any disturbance, such as vibrating me hair channel, exposing me hairs in me lotion area to a 
Srr^to^eT^ Isair xirontew static etectricity. or forcing a mechanical object to run through me isolation ^ « ^^f^er^y rnove 
SSmSS% hS . toa ES > heater extent than the front -most hair. This property can ^^}9^^^^^^ 
hair D Howeve . to permanentJy seperate the trailing hairs from me front-most hair, an obstruction means ^houid £ P**^ Petwwn the 
SS ina Sra ^nd ^Snvmost har atteVmey are seperated. There are various types of obstructions means that can be used tojto mte^Many of 
ti^s^^n^Snle to^ of pushbaik gate means. Below follow examples of several types of such isolation area obstruction 



Supplen^rSrySS^ rejections can be considered pusfiback gates memserves. 5 ^ow flextWc il^Qi are 

mSed towartS m^ront tip C of the cenverang area targe ry along a line bisects the converging area into two harves. Durtngtheir forward 
SSS££S^^RgS!i ?2.1«eS^^llZ2 stepTOmey may even be vibrated so as to help push 

a^xTwverpjng area) out of their way. As me unstable norvtip hairs B are displaced by me ^^-.^^^^^^^^ me 
^tn^om apex point. As these hairs are forced backwards, me flexible finger-like projections might yield to mem. as such, allowing their 
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backward movement. Because of their angle of movement, the finger-like projections will tend to actually press the front-most hair D into the 
apex, rather than dislodging it. The end resuft will be that the finger-ike projections in contact with the front-most har will have flexibly welded to 
and conformed around mis front-most hair D, as shown in FIG. 1 12.3 step 4. Thus, this front-most har D will have been isolated from the hars 
behind it Within limits, this scheme works regardless of how wide the hairs are relative to each other. Finally, nooce now tne rmger-like 
projections that can make it, unobstructed by hairs, across the channel to Its tar side insert into notches E. These optional notches stabilize the 
fingers so that they can maintain their position and not allow any hairs around them from eitner Direction. 

Shared-Finger isolation-Area Obstruction Means 

A refinement of the flexible finger-like projection pushback gate means leads to another variant of the convero^ng-potit-wedgmg hair 
isolation system. This refinement is to use what I call tapered end spnng lingers. Rather than having spnng fingers with blunt ends, as shown 
previously, the spring fingers could be configured to took and behave as shown in the series FIGS. 1 13 tn rough 1 1 3.2, iHustreting tnree 
sequential steps. Although shown at a different angle, this series of three drawings should be considred as having spnng ringers at tne end of a 
hair hander tne and taking a path towards the apex of a convering isolation area, just as the spring fingers in FIGS. 1 12 tivough 1 12.3 were. The 
tapered shape of the assembly allows it to wedge its way into the isolation area using less force to displace the hairs in its path. This or any 
spring finger assembly constructed with small etched spring-like parts should usually be sandwiched between two or lying across one firmer 
supporting layer. Such supporting layers would have largely the same shape as the layer the fingers are formed into. However, the support 
layers should usually be continous surfaces with no fingers etched into them. Although FIG. 1 13 shows the spring fingers etched Into a single 
layer, alternatively, each finger could be formed from a se Derate, independtiy moving tine layer. Further, the yielding spnng means could be 
placed anywhere between me tine-connectivity bridge and the tip of each finger, not necessarily as dose to the hair-nandler functional area as it 
has been shown up until now. This is true of ail embodiments that need to get a hair handler to stop when obstructed by a sufficiently immovable 
hair in Its path. 

Wadae-Shaped Isolation-Area Obstruction Means 

Similar to the above pointed spring fingers is another refinement of the converging- point-wed ping type isolation means, in this 
refinement the pointed displacement wedges are configured as several independent parts. In these drawings, the wedge shown rnoving, In a 
given step, is drawn solid, and the currently stiO wedges are drawn as outlines. Referring to steps one and two in FIGS. 1 14 and 1 14.1 
respectively, the narrowest least intrusively shaped pointed wedge A is wedged into the isolation area first It displaces any moveable trailing 
(non-apex) hairs that intersect its path but stops when it comes in contact with the highly stable front-most hair in the apex B. In FIGS. 1 1 4.2 
through 1 14.4 showing steps three through four sequentially, the first wedge moved is followed by increasingly wider more intrusive wedges that 
push the more lateral hairs backwards and out of the isolation area Like the first least intrusive wedge, all following wedges stop when they 
come in contact with the highly stable hair in the apex. The following series of wedges become increaingly more obtrusive by making them 
wider with more obtuse edge angles, and by placing increasingly wider dwmeter arcs at their front-most points. These arcs start convex and 
increase in diameter with each step and then become concave while continuing to increase in diameter with each step. Concave arcs are used 
to squeeze away any very small hairs trapped to the sides of a much larger front-most hair. 

Once the front-most hair is isolated, another channel obstruction gate likely taking the form a more conventional pushback gate might 
be moved between said front-most hair and trailing hairs. This will keep any trailing hairs behind the wedges from sneakng anxnd said wedges 
when the entrance gate is opened. The use of another more conventional pushback gate behind the wedges is optional. Additionally, a 
conventional pushback gate could be used to help dear a path for the wedges, so they would not have to go through as many hairs before 
reaching the front apex of the isolation area. This could be done by using a pushback entrance gate configuration as shown t\ FIG. 111. RnaSy. 
realize that the wedges are capable of yieltfng when they press up against the front-most hair in the isolation area. This yielding be achieved by 
mounting the wedges on individual tines that are flexibly attached to their connectivity bridges. 

— Farias of Sub^flir.DiamQter-Spaced Pushback Gates 

The second type of mechanical hair isolation scheme I win discuss falls into the category of what I call sub-hair-dlameter-spaced 
pushback gates. This type of system has a metering area with a front edge that need not narrow to a tip, although it might, rf the metering area 
does not narrow, then ft should ideally be no wider than about twice the diameter of the smallest diameter hair that will go through It. 

Stii>Hair-Diamatar-INTERVAL Spaced Pushback Gate System 

Referring to FIG. 1 15, the first embodiment of this system uses a metering area that will allow even the largest diameter hairs to 
touch Its front-most edge. This system uses a series of pushback gates spaced from each other at intervals of less than the diameter of the 
smallest hair. Ideatty, the pushback gates are spaced at intervals of less than the 50% of the diameter of the smallest hair. These intf viduaJ 
pushback gates flexibly yield and stop when they come in contact with the front-most hair. However, if they cross the metering area at a point 
between hairs, they will not stop but continue across the metering area so as to close it off. Thus, the front-most hair is isolated from any hairs 
that follow it by the pushback gates between it and them. The greatest limitation of this system is that it can only be used with a very limited 
range of hair diameters. Hairs of too great of a diameter might net even fit Into the metering area or if they do, might be pushed out the way they 
came in. This Is because the pushback gates are only likely to stop if they intersect with the rearmost 50% of a hair's diameter, so as to push the 
hair firmly into the entrance gate. If a hair is intersected by a pushback gate in the front-most 50% of Its diameter, it usually will be pushed 
backwards, thereby, obstructed from passing said pushback gate. Likewise, if the hairs have too small of a diameter, then more than one hair 
might get in front of the pushback gates. To solve these problems and to allow isolation of a wide variety of hair diameters, a second 
embodiment of the sub-hair-diameter spaced pushback gate system is described below. 

Suh-Hfllr-Dlamater-ACCURAnY Spaced Pushback Gate System 

This second embodiment of the sub-hair-diameter spaced pushback gate system uses a metering area composed of a series of 
attached compartments that become increasingly narrower, usually with increasing proximity to the attachment area. Referring to FIG. 116, this 
set of compartments A is usually formed by notches B in an entrance gate C that is imposed on an edge of a hair channel 0. Each sub- 
compartment allows only hairs of an extremely specific diameter range in it. For example, a hair of an extremely thin diameter will not stop 
moving forward through the compartments until it reaches the entrance to a sub-cc«rpartment too thm for it or the back of the very thinnest sub- 
compartment. In a similar manner, a relatively wide diameter hair will stop much sooner In one of the wider compartments, rf there are any 
thinner diameter hairs trailing a wider diameter hair, they will be stuck behind it and this is fine. 

Once we have hairs of a specified diameter range in the correct metering area sub-compartments, we can use a series of special 
pushback gates positioned with sub-hair-diameter-aocuracy to isolate the front -most hair in the metering area from all of those behind it. Notice, 
I said positioned with sub-hair-diameter accuracy, not necessarily spaced at sub-hair-diameter intervals, as in the embodiment described 
immediately above. Because the graduated chambers hold hairs of different diameters apart from each other, there is no need to space the 
Isolation gates at the small sub-hair-diameter intervals needed before to seperate two hairs of greatly differing diameter. 

The pushback isolation gates take on the configuration and manner of operation shown by FIG. 116. Steps 1-6 represent the various 
pushback gates moving over the channel and closing around hairs in the metering area. Notice, in the first two steps, the gates make it all the 
way across the channel unobstructed. When this happens, a notched area, like E n FIG. 1 162, remains over the channels. Although the front 
hair may be temporarily pushed backwards and out of the way. as in step 1 .5, it will move back into the front of its original compartment as ii 
step 2, after the involved pushback isolation gate makes it all the way across the metering area. Of course, to make sure this happens, the sub- 
compartments should be sufficiently long so that the hairs are just pushed towards their backs but not completely out of said sub-compartments. 
However, in step 3, a hair at position F is encounted by a hook means on the side of a pushback isolation gate. Said hair obstructs said gats from 
making it al the way across the channel. When this happens, the notched area E does not make it over the channel. Thus, the front-most area of 
the adjacent trailing sub-compartment L (behind tearing hair's sub-compartment) remains covered by the pushback Isolation gate. This keeps 
any other hairs in said trailing sub-corripartrnent towards its back where they cant be protected from the subsequent pushback gate portion H as 
they would in the front of said sub-comoartment Thus, in step 4, when the next pushback gate swpes over the back of said sub-cctnpartment, It 
forces ail hairs in it out The final result is said sub-compartment Is entirely empty of hairs, in other words, hairs in sub-compartment L have 
been push backwards and out of the path of the hook means G and into the path of the pushback gate portion of the the following pushback 
isolation gate actuated in step 5. Since all other isolation gates will be held up by their own hook means by the front-most hair at point F, no notch 
areas like EwiUbe brought over the channels. This will cause ail subsequent hairs in the compartments of the metering area to be forced 
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back*** from it in like manner .In step 6. a «nal more conventional pus»t^ gate I wt^r« no need tat«* means *eG or notch SkeE 
is moved ^'J^T^L mr w season gates ere moved backwards in oroer t> open me metering area. Noscemat ahars^ceM 
ilS^irt ^rrW»nrw area Pushback gate I remains over the channel dosing the metemg area ofl. The isolation gates ere 
one. have been forced from the ^"^"^^TrnlJX fL*. laa DUS hback oate J and proceeding in the reverse order mat mey onanairy 
moved away -tor |™mete™ area ^^SSacklae^ ah^^sk^ edge K on the nght soeofrts noen that w* 
T*2 St'Sf^S^JSS? JSdSJSSSrSiSfi jateloutotlB way towards the last pushbac* gate I as shown m opoooalMoT^ 
aaow rt to push any hair between " e™ ™ S^rJiThTir « in ma wriest sii-tfiamoer Notee the test ousnoack gate has an optional concave 
Optional step 7 t^^thappensrltne J^f^^^ TOscSm^Sw^ on how the final oushbaek gate is 
SSSS^SS tr-'rSw* a£ gates may or rnay r», have s«*»a c, taoerao ngn, 

ed9M bUt Sotoat 1 ^ ^rU^ll^rSKe a variant embedment of one rfmese isotetion gates is shown. It snows mat mese 
— ™ SHfe a^rS^c!=TS aS 8 c^= mat become «y ne^^ 
amete^g^l^e^ 

most likely, with increasing prowmrry ro meatochmeffi erea^Als^^ enamel wall. For 

entrance gate. 

""finYftmi Mfrt flrir p . Af » a ft vnB p M" m " RftSt taf a Gtven PflrSQn ' a m 

. .,1°^™™?^ for a specific dianSter of hair. For exampte. there could ^ «evertf pushte« gates 

isolation sub-systems could ™ avaiiaoie, eam ^ ^ ^ meterino area size to be adjusted to tne har diameters on a 

each wrth a afferent ™!EKS^^ haiT^otetion system rather than me 

the diameter of hairs on a given person's head. 

Independently unless they are flexibly "^SfJ^ RR117 c^exanSe otaSia flexibility joint involves interrupting me metal tne and 
area and Its supporting cwnectvrty fridge » F J^|^^^^,S^tS^ a metal pattern thaThls temporary 

placing a silicone connectivity |o.ntA.nrts Place. Such a Kant end C of me tine to the connectivity bridge O. These 

front-most hair will not be disturbed Jhe separa eiyi ^^.^^^^^s^^^^ system has operational aovantages over 
M^^uMeconM eacni hair-handier functional area separately. 

""Mirtti-ChamherHolrlirw Area Dasifln were also responsible for transporting, into me attachment 

gates and dedcated transpon-fixward^ate 

function follows: 



Thefotowingdescripton refers to RG. 118. ^"T^^^^X^ 
gates to isolate hairs, a single pushback gateper er^neln^rsomhBreo^ holding area is 
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tike-projections configuration is the type variable diameter hair isolator illustrated. However, in practice, any hair isolation system can be 
substituted for It 

Referring to FIG. 1 1 9. once single hairs are isolated in their individual hotting notches, they are ready to be transported into the 
attachment area by the dedicated- transpo rt-f orward gates A. These mufti pi e-transpon- forward gates transport scalp hairs and hair extensions 
Into the attachment chambers in the exact manner as the rrurtiple-pushback gates originally described. The difference between the original 
muttipte-pushback gates and the dedicated-rnultpie-transporl-forvvard gates is that the dedicated-transpori-f orward gates corn have to isolate 
hairs because the hairs have already been isolated tor them In hotting area notches thai line up with their notches. As such, the notch-separating 
sub-tines of the dedicated-multiple transport-forward gates dont have to have a tapered design capable of pushing hairs back and they oont 
have to have a staggered design where the front-most pushback gates cross the hair channel before those pushback gates farther away from the 
attachment area. Instead, the notch-separating sub-tines of the dedicateo^transport-torward gates can all be equal length and even have flat 
fronts. 



""Electro-Magnetic Pathways for Sensors. Micro-Machines and other Electrical Components In the Attachment Stack. ~ 

Previously, I have discussed the incorporation of electrical components Into the attachment stack. These electrical components 
Include various types of sensors and micro-machines. By micro- machines. I am referring, to extremely small devices that move by mechanical 
forces generated by themselves. These micro-machines usually are supplied with electricity and sometimes with water or other fluid in order to 
generate steam that allows them to function as small steam engines. The electricity and water couki be supplied through pathways formed into 
various layers of the attachment stack. The pathways on each of these layers could be supplied with electricity by contacts at me back of each 
layer. As shown previously these Input contacts might be arranged in a stair-step pattern at the back or one of the sides of the attachment stack. 

Thus, micro-machines or any such functional equivalent which allows independent actuation of individual hair handler functional 
areas either freeing said functional areas from having to be placed on moving tine-assemblies or allowing said functional areas to move in a 
slightly different manner from the moving tine-assemblies which support them, should be considered as an actuation option. Alternatively, a 
hybrid between a tine-assembly with all like functional areas physically connected so that they move it unison and a micro-machine is a 
possiblity. In such a configuration, the tine-assemblies' nracro- actuation means, such as solenoids, could slmpfy be substituted for a mirco- 
machine means contained entirely in the handle unit and. perhaps, the attachment stack itself. 

^'Micro-Wire Manufacturing; 

The micro-wires that supply the sensors and micro-machines with electricity will have to be manufactured into individual layers in 
such a manner that they are electrically insulated. The foHowing procedures describe some examples of how such micro- wires can be formed: 

-Micro-wires within the layers can be generated by. . . 

-Adhering a sheet of conductive material to a, perhaps clear, inorganic ceramic such as glass and using a laser, chemical etching, 
or other cutting means to selectively cut pathways in the conductor. The result Is thin wire-like pathways supported, at least on one side, by an 
insulative inoranic material. 

-Adhering the conductor to a thin flexible film and using a laser to cut channels both in the fan and conductor. One should make sure 
the film has adequate margins around the conductor that it can hold the cut central portions together. The film-conductor assembly can then be 
sandwiched between layers of the attachment stack. The layers of the attachment stack will provide firm support tor this probably fragile 
assembly. The flexible film will probably provide electrical insulation around the conductors and may also act as an adhesive that adheres the 
assembly to the adjacent layers of attachment stack, in might act as an adhesive because it is coated with a sticky substance like those used 
with adhesive tape, or because it melts when exposed to heat while pressed between adjacent layers of the attachment stack. 

-Adhering the conductor to a substance (flexible or stiff, clear or opaque) that is more resistant to chemical etching than the 
conductor. Etch paths In the conductor using chemical photoetching. 

-Forming directiy by vapor deposition on or between non-conductive surfaces. Where said non-conductive surfaces may either be 
flexible or stiff. 

Certain electrical circuits might be used to generate heat at a specific point For example, adhesive outputs based on heated vapor 
bubbles need a small point of high electrical resistance that will heat up causing a vapor bubble. The areas that carry the electricity to the heating 
element in order to remain relatively cool, should have relatively lower electrical resitance. This lower electrical resistance can be achieved by 
making these areas wider, trucker, or from a more conductive material than the heating area. This will likely require that the heating elements 
and less electrically-resistant portions of the electrical supply pathways to be rnanfactured as separate layers that are joined together. To do 
this, after forming, the layers should be joined together by laminating them between the two non-conductive backings. Further, the two layers 
could be most securely joined by a means such as laser welding. 

If a dear ceramic is used as the laminating material, its thickness matters less and it neednl be melted by laser welding. However, 
many other laminate types might get melted themselves during the laser wetting. If they are thick and dear enough, they might survive. 
Otherwise, a second layer of laminate should be laser welded on top of the first ones to ensure electrical or optical insulation Is maintained. 

A vapor bubble system heated not by electrical resistance but Instead, by light or other electro-magnetic radiation is a possibility. 
The light ooutt be earned by optical pathways via internal reflection. The light could be focused, most Ideally on a light absorbant surface, at the 
point where heat is desired. 

Some of the sensors and other mechanisms that use light as energy wilt need to use optical pathways that carry light via internal 
reflection. There are several ways of forming such optical pathways including but not limit to: 
-Molding. 
-Vapor deposition. 

-Chemical etching of an optically clear surface. Said optically dear surface most likely adhered to an acid resistant surface. 
""Hair Channel Sensors: 

A sensor typically detects hairs when its path across a hair enamel is int erupted. The presence of detected hairs can be input into a 
computer tor purposes such as hair counting and modifying the behavior of the hair manipulation system. For example, a sensor that detects 
hairs In the hair channels, in effect counting them, could be combined with a wheel type sensor that measures distance or speed of movement 
over the scalp. Together these two sensors ooutt be used to judge the density of hair in an area of the head. With this density information, the 
system could adjust the number of hair extensions It attaches in any given area of scalp. Ideally, to achieve the most accurate counts, a single or 
very few hairs should be isolated in an area along the channel, such as a metering area. Thus, when a sensor detects the presence of hairs in 
this isolated area, the system can know that this means it has detected exactly one, or some other known number, of hairs. 

Hair channel sensors could also be used to measure the diameter of each human hair on the head. For example, by deploying 
sensors across each in a series of In-line connected hair channel compartments thai become Increasingly narrower, usually with increased 
proximity to the attachment area (as in FIG. 1 16), the system can know with in a certain range the diameter hairs present in these 
compartments. Since this configuration is based on the sub-hair-diameter-accuracy spaced single hair isolation system, ft will most likely be 
used with it. Thus, a tikefy algorithm would be to detect the front-most compartment that has a hair in it, record this data as the hair- width 
measurement for the Isolation cyde. Of course, sensors could also detect hair width In a manner analogous to the sub-hair-diameter-interval 
spaced system by spacing the channel sensors at sub-hair-dlameters, however, this wii ikery be more difficult to implement. Some of the 
specifics involved with hair channel sensor implementation In general are discussed below. 

""Electric Current Sensors: 

In order to implement electric-current gap sensors, an electrical voltage could be run across a hair channel gap between two dipoie 
ends of a gap-interrupted electrical drcurt. Said dipoie ends would not only be put on opposite sides of a hair channel but might also be put on 
opposite sides of a dielectric layer (one on top. one below). Said dielectric layer will help prevent the drcurt from closing anywhere except the 
designated areas. The closest tips of said dipoie ends will likely have very thin widths on the order of the width a human hair. Thus, in order tor 
the voltage to arc, It must cross the hair channel at a specific point. Hair shoutt have a different (probably higher) dielectric value than air does. 
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current ^Z^'I^^X^^^o^ mTa^MM be covered with e oieiectre coawg. Likewise, tne gap could be Kept to 

8l8a 9181 *in 1 ffi pS 2££ between electrical droUts in neighboring hair channels, the idrou* in fW*"S > 

turned off are on. Alternatively, neighboring h* eranneis ccutt use completer, >ndeoendent electncal orcuts. 

— I Hint "^^ M ™^ n a a ^l? b aae(j on passing a beam of ight. or other eiecuc-magnetc radfetlcn. across the <*amei. Ot worse 

„ J£f ?|^ea ThisSuW be tadtttaed by independent ftblr optic orcuts wrtcn nave gaps acrase^n nair 

^^^^^cX^M^^t electrc^gr& racteton sucnasmcjowaves. O. course, tn-s wouw mean a 
Sn^Cl S^means vrouW e«h have to be cttced on opcosne srtes ol eacn nv enamel. 



— Mlero-Mat hlnfl ftnncerng'" 



— •MiCTP-Mat^inft Design : ^-^oik, nnmnmd mnvim devices usuaBv tormed bv etching, and often etched into a semi-conductive 

^l^^n^tedTrTaSm^^Sh^a^l steam engine actuator fabricated by Sandia Nf^^bo^ne^se 
^^ e ^,SS^^lS^beWs^ll. They are. nevertheless, rncrc-maehine-llke and. as such, will be referred » f m^ro-, 
us ^£L^«^ l^^ is used to describe other types of mechanisms. For example, halrj handing 

machines '"f^*"^^ ln "^'r^^'^T^B like solenoids, and are themselves macro-machine part ot macro-machine assemblies 

^irinS actuated hair handlers requires certain design modrticafions: 

.Micnymachine-drlven channel narrowers (or any mloo^iachlne-dnven part thai overhangs the ^l^^^J^iSfJJ 
5J^?2S?l»S^ari hw amino a liketv macro-machine powered and likely system wide channel narrower means, most likely baseo 

perhaps toothed, rods is a posstoBty to use to advance hair-handier functional areas. 

: " <Mr AW^ type mechanisms can replace ail the rrx^ng^onnectMty^rldge type mechanisms previously 

bribed, here are some specific examples ot micro-machine uses: 

_r>™~;v«h.w ttw ma ot micrc-machine-oased hair counting would lessen the need tor having Individually controlled adhesive 

chambers aren't sufficiently full. 

-The use ot netting gates can be optimized by constructing them as 

channel counting the hairs that passes it Suen * f*^7™*; '^J^iS^tSed In channel subsets a tew at a time. This Is because the front 
holding area farthest from the attachment area. f*^^^^^ because mey fill up front to back. 

it will liKely be done by laser cutting. 
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-The micro-machine module and support structures rrwght both have holes through them thai can be aligned with pegs. This ks to 
ensure proper alignment during fusing. 

-Micro* machines can be used as a means of allowing hair-handler functional areas to yield rotative certain hairs in their path, in an 
analogous manner to the functional area flexibility joints, described herein. This yielding can be accomplished simply because the micro- 
machine functional areas can be calibrated to have a maximum strength. Of course, since micro-machine functional areas usually move 
separately from homoigous functional areas in parallel hair channels, flexibility joints are unnecessary. 

***Aeuatormnc Interface*** 

Retemng to FIG. 120 a top plan view of portions of a hair-handier assembly with Its tines omitted, the use of control rods A placed in 
slots through the connectivity bridges of the hair-handling tines was mentioned previously. These slots and roos accurately control the distances 
and directions that hair handlers can slide. When a hair handler skdes In only one direction, it is smple to understand how a roo m a slot 
controls its distance of travel. However, some hair handlers need to travel along two or more axes. For this to occur, the acuators and meir 
attached cables B. which move the hair-handling tine assembly, often pun in two directions sinxtetaneousry. One of these directions will be the 
desired direction of hair handler movement The other direction will be against a side of the slot that is parallel to said direction of desired 
movement. This way the side that the rod is held against controls hair-handling tine* exact path and distance of movement, in sucn a 
configuration it is helpful to use a rod that has at least one flat smooth side that lies parallel to each direction of desired movement If the hair- 
handHna tine has two axis motion, the rod will likely have a four-sided rectangular cross-sectional shape. However, it diagonal or three-axis 
motion ts also used, the rod's cross-sectional shape should include flat diagonal/sloped edges. In other words, the roo s cross-sectionaJ shape 
might be hexagonal or octagonal. Using these principals, slots with more than tour sides can be constructed to guide very complex motion 
patterns, such as slot H in FIG. 1 20.1 . a top plan view of portions of a hair-handler assembly with Its tines omitted. 

Previously the optional use of cable to hair handler interface sheets was mentioned. Referring to FIG. 1 202 a front plan view ol a 
stack of hair-hander assemblies and their connections to actuator cables, these thin interface sheets C allow the use of relatively thick cables to 
convey the motion of the actuators, but mediate the attachment of these thick cables to the hair handlers. As sucn. only thin sheets come in 
contact with the hair handlers. The most ideal way to configure interface sheets is to wrap one end of a thin film C around the end of a bulky 
cable B and attach the other end of the film in a usually in laminar manner to the surface of hair handier layer E. To tactbate a strong attachment, 
small holes could be made in the surface of the hair handler tine at this attachment point These holes would allow adhesive or plastic melted 
from the interface means to penetrate them 

Of course, any means that causes the cable to get flatter or thinner win work. For example, if the cable is plastic, its end could be 
pressed Into a sheet shape. Furtherstil, atthougth interface sheets are preferred, because their usually increased width compensates tor their 
decreased thickness, any object narrower than the original cable could suffice. For example, an interface cable of smaller diameter than the 
original cable could be used. Such a cable could be configured either by attaching a smaller cable to the large one, or manipulating the larger 
cable's end to become narrower. Such a conr^uration is often preferable to using a relatively thin cable over the entire length between hair 
hander and actuator because the length of mechartcal weakness is reoiced© a ve^ 

Regardless of the form of the interface means, it is, in some direction, thinner than the actuator cables. This often means that the 
stack of hair handler tines and their flattened interface means win be thinner than the stack of actuator cables. It this is the case . unless 
something holds them together, the stacked hair handlers win not want to tie surface to surface, but rather, each hair handler wii want to tie 
along the plane of Its acuator cables. This is unacceptable so something must be used to push the hair handlers together. It may or may not be 
enough to rery on any higher stationary levels of the attachment stack to do this. If not we should configure a part to push either directly on the 
hair-randling-tine assemblies or, more ideally, on their interface means C. ft is preferable to push only the interface means together because 
whatever is pushed on will both rub and bend around the push together means F. Since the hair tending tines themselves must remain flat 
Ideally only the Interface means shouto be expected to bend. As such, the push-together means F should be placed far enough from the halr- 
handiing-tine assembly that the two never come in contact Likewise, the actuator cables B should be placed tar enough from the push-together 
means to allow tor a suffictentty gentle slope of the Interface means as they expand outwards towards their attachments D with their actuator 
cables B. The push together means F ideally should have a smooth and curved surface that facilitates the Interface means bending easQy around 

1 ice airy, all misaligned actuator cables should all be either too far above or too tar below their stack of hair handling tines. For 

example, if aU rrtsaligned actuator cable are too far above, as shown by bracket G, then only a push down means F is needed to push the hair 
handler tine stack together. An additional push up means is not needed. 

Cable attachments for a hair handier with only one axis have been frequently shown. In such a configuration, there were only two 
attachment points' one point pulls the hair handler in one direction, and an attachment point usually on the opposite side of the hair-handler-tine 
assembly, pulls in the opposing direction. If two or more axes of motion need to be used, at least four attachment points will usually be used. In 
other words two sets of two opposing cables. Although these cables can be hooked to the hair handler assembly in a variety of ways, the most 
preferred manner is shown on the left-side of RG. 120. Each of the cables (or Interface means) I that control side to side movement are placed 
on opposite sides of the hair handler tine assembly. However, the cables (or Interface means) J that control front to back movement are placed 
on the same side of the the hair handler assembly. Most ideally the front-to-back cables are attached to or very near one of the side-to-side 
cables This placement conserves on the attachment notches that must be made in the hair-handler-tine assembly. This Is because one of the 
side-topside cables shares a single set of clearance notches with both of the front-to-back cables. This type of configuration conserves space 
much more than it additional clearance notches were to be Introduced. Furthers* ti. this might allow the front-to-back interface means to share 
the same push-together means with the side Interface means. Of course, this might mean that the side-to-side Interface means would be curve 
along two axes forming somewhat of a bowl-shape. If this Is found undesirable, the front-to-back interface means could each be given their own 
push-together means. Al three push-together means could be formed into a single C-shaped part where the interior of the C- shape is on anted 
towards the hair-handler assembly. 

«"Non-Attachment Uses of Att achment-Stack-Tvoe Technology*" 

The previous discussion about the hair attachment stack discussed Its purpose of to isolating scalp hairs and attaching hair 
extensions to them. However, the attachment stack's ability to isolate one or a limited number of scalp hairs Is a very useful function itself. Once 
isolated scalp hairs can be processed individualry in a variety of ways. For example, once an individual scalp hair Is between a pincheMike 
structure and a left-wail-like structure, it is, in effect, surrounded by an orifice or Isolated processing chamber which it can be pulled through 
lengthwise. To pull a hair through such an orifice, optionally, trigger a pushout actuator that moves the hair's lower portion beneath the orifice to 
the right. Next, optionally, trigger a puttback hook which moves the hairs lower portion back the exit channel, and allows it to be engaged by a 
bend-under means, such as fie bend-under belts. By doing this while the pincner-like structure is still closed around the scalp hair, the scalp 
hair is being pulled through an orifice from the hair's bottom to top. This orifice can do things to the hair that change said hair as it moves through 
said orifice. We will give attachment-stack type systems the broader name of processing stack In order to refer to its use both in hair extension 
attachment and other types of hair processing. Accordingly, we will name the attachment chambers and attachment areas and structures 
homologous to them in other embodiments more broadly as processing chambers and processing areas because it is in these chambers and 
areas where the hair-related beautification or transformation takes place. Nolo; The means used to put hair lengthwise through an orifices 
should not be limfted to the above actuation seouance or any individual means recited above. 

There are many types of processing a processing stack can peform besides attachment. These various other processes Inckxle, but 
are not limited to the following: 

1 . Applying fluids to the surface of relatively isolated hairs 

2. Reshaping the cross-sections of individual hairs by removing material from each hair's surface or adding new structural material 
to It 

3. Implant and Remove Surgical Hair Implants. 

4. Automated Hair Cutting Processing Stack 

5. Dynamic Hair-Channel or Other Functional-Area Designs 



34 



WO 99/22694 



PCT/US98/23055 



1 APPLYING COATINGS TO HAIR SURFACES 

IttnewDcessinqdonetomehair inches apptytig a fluid, or any rrutefial to It. tne fktfl can be S4j)p*ed mrougn ouduts in the left 
wall in a s^SSSeWttSfdwoSed I for attacrvnema^esive. These outputs are likely to suppjy mejrfluid to me interior of an «oiawn 
XnblSw ^e rtron^sb contact with tne hair mat is likely, but not necessarily, being i putted lengthwise tnrougn said ontice. AJmough 
%£55£& c\w*Snl coac^ostoto surfaces win be described m great deal in the r4ir Shaft Saiptng secoon below, ins sector oetftfs tne 
^SSm^SSSSSK Kere are various types of fluSor material with which wemight want to tang In contact or coat, tne nar. 
^SSSngHsti incfcdea Tsome examples of types of fluid or matertai that we might want to bring in contact with each hair. 

□ A colorant such as a dye. pigment or bleach. The amount added might be controlled by optica) cotor sensors capable of looking at 
a single hair in each isolation chamber. 

□ A structural matertai that allows the hair cross-section to be enlarged at certain areas. For examoie thiok^lved *eratmmat 
can hartenand form a solid augmenting coating on tne outside of each hair fiber, in order to reshape each fiber. This can be achieved 
S vSSn* kSHetSHto reform which they tend to to uponexposure to 

n«^Sgcne^ical. Generally, whenever the word thiol is used In this document, any disurftde-breaJcng chemical or means could 
be substituted lor it 

□ A thiol or other olsurfide-oreaJdng chemriai whose purpose is to temporariiy soften the the protein structure of each hair so each 
hair can ,* Trashaped either with respect to its cross*ectional shape or bngrtutfinal curvature, (or any other substance capable of 
bang used to modifiy the longitudinal curvature of a hair) 

□ A protective coating to the surface of each hair. For example, a coating capable of holding in good substances, like water and 
lipids and keeping out bad things, like U.V., certain chemicals and minerals. 

□ A structural sealant capable of repairing damaged areas in a hair Including adhering split ends together. Such a chemical Is Hkely 
based on keratin-like chemicals. 

□ A plasticizer like material that softens and conditions the hair. 

□ A temporary coating like wax to protect a slower hardening permanent coating such as dissolved keratin, while it hardens on the 
surface of the hair. 

□□Such a temporary protective coating could be used to hold dissolved keratin with excess mtoUrother P^^^so^xj 
r^riaJtoaether^th the hair shaft being coated. This approach win allow the natural hair keratin and the dissolved hair keratin to 
bTd^elnd sfcghtiy mix together, and thus, form and harden together under the protection of me temporary coating. 

□ A temporary coating like wax to protect a hair while it undergoes some form of processing 

□□ Such a temporary protective coating could also be used to hold in place any other substance applied to ^ s^otth^r 
whUe said subsance slowly performs its function on the hair. Said substance may become permanent by means^^cessariry 
ir^tc^ substances included but are not limited to hair colorants, permanent wave and curt treatments, 

ccrxjitioners. 

□□ Such a temporary protective coating could act as a temporary supportive template of each hair's softened P*^ 1 ^ 6 . 
white each Is being reshaped with respect to its cross-sectional shape or tongrtudinal curvajre. ^^^^ r ^^^^^ 
c^belmp^ by a mechanical hair setting means such as curlers, a curling iron, a flat iron, a cnmping Iron, or 

between two rollers. 

□ A colorant based on opaque pigments or other largely opaque coloring means. Such a substance is likely to be the tunrtona^ 
eouivaten^many printings. In other words, the binders necessary to adhere me opaque foments hktfy mefca me ' ^arn so 
^^r^o^^ ^a be mechanically difficult. It not impossible, to apply it to a great many hairs at °^ lR ^ e ^'Jl w ° u " 
te^s^to^Syrt to lust one or a very few hairs in Isolation. This Is especially true 8 me coloring substance s ^xos^wuldbe 
£m*£™3£ rip^iftd bv naatina Ideally such a substance could be applied to me hair as such a mm coating mat it would not affect 
Kffiral^awSo? S ^no^o^ng such a lankly opao^e substance is that a .nair^ma«V^rcerved 
iS^beSS without affecting its internal structure or intemal pigments. Such pigments or cotormg agents mtgnt be 
temJutBd (such aiby selection of the approponate binder) to give mem certain other properties such as. . . 



□□. where such a colorant coating Is temporary because ft can be removed from the hair such as by dissolving itoftwim 
cnerrtcals (like organic solvents) or melting it oft with heat. Since the hrt IM man ^^^^^^ 




□Q where such a colorant coating allows for is water-permeable allowing moisture exchange, perhaps, because ^tekerattrv 
based keratirv*ke<hemica>based or based on another substance capable of tormina structurallysound 
Xht^X^^Tc^^g agent to me hair. Moisture penetrability is desirabfe so that normal s^gofme ^^maybe 
unoe^en r^fnaJ i hairs$ng requires me hair structure to absorb water and soften and. men. dry out. thus, slightly hardening and 
retaining Its shape. 

□Q jf the formiuation is to be keratin based (or keratin-iike<hemicaJ*ased). aod temporary It will likely be formulated from at 
least three types of substances: 1 . me color pigment (or other coloring agent). 2. me keratin or ke^r^lke riBtBf^ 
rnatertX) S aitows the kerairvlike material to be heat meltable or dissolvable by orgamc solvents Sad 
ke^orkera^^e-^^al could be allied in various ways Including: 1 .chemically as a copolymer, 2. by some 
^^Z^^^e^ss^ of Unking using disulfide bonds. 3. mechanicallv mixed together, perhaps as a P^cize . The 
Sedsu^ matenlb are allied wtth will determine not onfy how m. 

howrtwS be made structurally sound on me surface of the hair. For example, the coating might be made ^^IVsoundby 
taking upwcoolSg, or by allowing chemicaiiy-dissolved disulfide bonds to reform, or by some other chemical mecha^smor a 

things i together. Theoretically, the coiorina aoent and allied matenal might be the m. Also, me 
Siedrr^naJ might teelf be a fom?of keratin or keratirvlike material which has been made more sucepttble to be dissolved by 
dsutfif e-bond-breaMng chemicals. 

Mote: A wax-like protective coating Is mentioned Generally, this refers to any coating that can be applied to me hair to protect it and 
then readily removed, ft may also include substances which are liquid when hot but harden rapidly upon cooling. 
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Note: The qualities required for producing a temporary/water-pefmeabte colorant coat descnbed-above might aiso be used to 
formulate a coating (colored or otherwise) that could be used to fix the longitudinal curvature of hair in a given shape tor a penod of 
weeks or months, however, it could be removed at anytime during this period allowing the hair to go back to its norma) longitudinal 
curvature. In other words, a hair-curling system that doesnt generally affect the internal disulfide bonds of each hair but instead, the 
structural attributes of the coating hold the desired curvature pattern of the hair. Since said coating can be removed, said hair can go 
back completely to Its natural state. 



2. HAIR SHAFT SCULPTING 

We have just mentioned how bringing fluids In contact with a hair fiber's surface can improve It. We aiso said that one way a hair can 
be improved is by changing a hair fiber's cross-sectional shape. However, bringing a hair in contact with a fluid is not the only way it can be 
processed or changed for the better. We might want to change the cross-sectional shape of a hair shaft by cutting away, or reforming under 
pressure Its surface in certain areas. This is desirable because the texture of a person's hair is based largely on its cross-sectional shape and 
diameter This Is to say variation in overall hair appearance from one person to the next has less to do with variation in the chemical 
compositions of hair than it has to do with variation in the shape and diameter of each individual hair's cross-section. Thus, the user of the 
system could choose a hair cross-sectional shape and diameter based on her desired hair texture, in which case, each Individual hairs cr oss- 
sectorial shape wiH determine the aggregate appearance d all of the hair on the head. 

For example straight hairs usually have near perfect circle cross- sectional shapes, and curly hairs have more oblong shapes. Hairs 
with very thin diameters will look too weak and wispy, while hairs with very thick diameters will look overly stiff. Hairs might be carved or 
reformed by a variety of devices. The description of one such device follows. 

CARVING PERFORMED BY ORIFICE WITH TWO HALVES ^ 
The most preferred way to carve a hair's cross-section is to surround each hair with two halves of a razor-sharp knrfe assembly and 
then most likely puH the hair lengthwise through this assembly. The halves will usually be semi-circles because they will usually be expected 
to carve hair cross-sections into a largely circular shape. The knives are best visualized as having an open-topped conical shape, similar to that 
of a volcano, as shown in FIG. 123. At the very top rim of this volcanic shape, should be a razor sharp cutting edge A. The diameter and shape of 
this cutting edge should usually be exactty the same as that desired for the hairs puBed through it, such as hair S. However, sometimes it should 
have a slightfy smale r diameter than that desired for the hairs putted through because these hairs are to achieve their final diameter by 
subsequently being pulled through an orifice that applies a permanent structural coating to their surface such as thkiWissoived keratin. In such 
cases it will be this structural coating that determines their final cross-sectional shape and diameter. For this reason, the razor-sharp cutting 
ortficels not only free to carve the hair down to a smaller diameter, but aiso it may carve the hair with an unnatural cross-sectional shape, such 
as a rectangular shape. Once again, this Is fine because a structural coating will subsequently be added to the surface of the hair to achieve its 
final cross-sectional shape and diameter. Regardless of the exact cross-sectional shape carved, these razor-rimmed carving orifices work by 
shaving off very thin layers of a hairs surface where said surface is too wide, but shave litte enough that they leave the hair structurally sound. 

FnaJv notice the ridged edges A of the carving orifice variant shown by FIG. 1 24. Although the ridges are optional, they are intended 
to preserve Wade' life by making the blade edge resistant to breaking or bending. Additionally, the razor edge of the carving mechanism is likely 
to have a diamond, or a similar very thin but very hard, coating deposited on its surface to further extend blade life. This coating is most likely 
applied using a form of vapor deposition. 

HG. 125 shows a side cross-sectional view of carving orifice halves A and B surrounding a hair C. One might wonder if hairs 



straightener. aWbecause"^ the' hairs be have as rigid cylinders with reference to the orifices. 

THOSE RESHAPING ORIFICES USED FOR COATING ARE USUALLY COMPOSED OF TWO HALVES. ALSO 

Earlier, we said that one reason for application of coatings to the surface of hairs is to add material to the hair surfaces so as to 
change their cross-sectonal shapes. Although there are several ways this can be done, including spraying materials from nozzles onto 
iidividual isolated hair held before them, in the hair-cross-sectional-reshaping process, materials are generally applied to hairs before or dunng 
their being pulled lengthwise through coaling application orifices. These orifices are used to control the cross-sectional shape and diameter of 
the coating surface applied to the hair. Like the carving orifices described above, these coating orifices represent a type of cross-sectionaJ 
reshaoinq orifice and are composed of two largely semi-circular halves each pair of which closes around a single hair. These onfices will 
usually be placed in-line with and below the carving orifices. Thus, hairs will be pulled lengthwise through a senes of orifices some of which cut 
awav material, others that add it. but all of which are working together to give each hair a desired cross-sectjonal shape. 

Some examples of what coating orifices may look like are descnbed immediately below. Generally, cc*tingonfices are composed of 
two largely semi -circular halves whose interior cross-sectional shapes and diameters are the same as those desired for the outer dimensions 
of the coatinq they apply Referring to FIG. 1 26, notice how the left half A of the coating orifice has a projection B extending from it with a hollow 
channel C inside It Is this projection that plugs into a fluid coating output on the left wall. Naturally, an alternative design would be possible in 
which the left waH bears a projection that plugs into a concave notch in the side of the left orifice half. Hair D is surrounded by said coating 
orifice's left hart A and right half E. Referring to FIG. 1 27, we see a side cross-sectional re preservation of a left onfice half A plugging into the left 
wail B Perhaps, nozzle output C on the left wall anoVor orifice projection D have seals along their edges made out of a resilent matenal to 
prevent leaks. The hair being pulled through is represented by E. Next, we will discuss side cross-sectional representations of three different 
coating orifice shapes. Firstly, in FIG. 1 28 , there is a constant diameter coating orifice variant whose entire interior is the shape and diameter of 
the cross-sectional-coating outer diameter it is to produce. Secondly, in 1 29, there is a constricted- bottom variant whose belly A is wide to allow 
easy flow of a high viscosity coating around the hair shaft B, but whose bottom C narrows to impart the cross-sectional-coating shape and 
diameter desired Finally referring to FIG. 130, the ccfftstrictec^op-ancttXJttom coating orifice variant has both a constricted top A and bottom B. 
This design allows easy flow of high viscosity coating around the hair shaft C in the central region D. but prevents coating escape from both 

6nd ^ Since hair F. as shown in FIG. 1 31 . wiB be pulled lengthwise vertically downward from one type of orifice to next, several different 
types of orifices are likely to be connected together vertically in-line as a single moving part attached to the end of a tine. This In-line assembly 
might include several coating orifices each applying a different coating. The razor-rimmed carving orifice A is placed in-line and above the 
coating-application orifices B and C. Although the razor-rimmed carving orifices could be vertically attached In-line with the coating application 
orifices below them they are more likely placed on their own independent tine assemblies so that they can be controlled Independently of the 
coating application orifices. Of course, in this drawing, all orifices are shown floating in space because the vertical attachments have been 
omitted In practice, the orifices might be spaced so closely that a hair Is not exposed to the external atmosphere as it passes from one orifice to 
the next Alternatively, the orifices will have enough space between them that a hair will be exposed to the atmosphere as it passes from one 
orifice to the next. Often we will want to include a space between orifices so that vacuum intakes, likely positioned on the left wall, can carry 
away any excess escaped coating fluid and hair shavings. It we would like to expose the hairs to the benefits of a vacuum without exposing them 
directly to the external atmosphere, we can place vacuum orifices in the vertical stack without space above or below them. Vacuum orifices 
have largely the same structure as coating orifices, but instead of being supplied a coating fluid by the left wall, they pkjg into a vacuun intake, 
most likely on the left wall. 

Of course, as with other hair processing systems, like the attachment system previously Illustrated, we want to bring several hears 
into each processing area at once so several hairs can be processed at the same time in a single channel, and thus, the system will process 
more hairs in a given amount of time. Therefore, each system should have several processing chambers, (in-line orifice sets), In the 
processing area of each channel. Referring to FIG. 132, we see what we will call a mutitple-ontice pincher assembly. It has two, or more, 
orifices A and B (shown as generic orifices) per channel processing area holding two hairs C and D. By generic orifices, we mean any type of 
orifice mclucSng but not limited to carving orifices, coating orifices, vacuum orifices, and the yet to be discussed hair centering guides Although 
only two orifices are shown here, in practice, there are likely five or more orifice sets per channel. Also, notice the interlocking convex 
projections E and F and concave notches G and H placed at the margins of the multiple-orifice assembly. These interlocking structures help 
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iwiitWft^rttiMam^es'XT and C verbcaa7attached in-line by wrt^-attacnment twams D and E. Notice how each muttipie-onhce 
XoSrnS of arigSa teTS All me nght halve! are supported by beam E and all the lett by beam D. These vert**- 
AScSntoVarns^msetves will most likely each be connected to the end of a tine assncvm by Aand B in FIG. 134. Armough snowna* 
^SSs> TO^^iR trvS Scedbrlfices will most likely be of drfferent types which perform different functions, such as earwig 
and coaling. 




o^siEbte to miSToUach in the pair of orifices halves as being on two separate moving pneners. One would nx^etrom me nght n a largely 
sirSaTm^nertome pincher previous* described in hair extension attachment system/The other rancher wc^d move t^ tr>€ , efUn ^mer 
words eft pincher would be positioned between the left wall and the nght pincher. such that it would ccro between the Jfft w^aH andme^ nore 
fSriv oosftSned right pincher. This dual-pincher design is desirable because both ranchers can be moved away from mein s^ed^ 
LS^ec^vThis ^advantageous because it allows processing of both sides of the hair to be stopped simultaneously. Furmermore. rt could 
eC?rS y o1 ^es^ng to stop while other types olivine prolong continue to occur. For example, the hair cjpss-secton couWbe 
ca™d % one ^Vof carving orrfce pinchers below which another pair of coating apportion onftce pinchers ^^^^'^/^^^ 
Su^teratmto me surface of the hair. In such a configuration, the carving pair of pinchers could ^^^ n ^^^^^^ 
SruettJTBi rraterial adding orifices to continue. This manuever is likely to be used when the hairs have been run through ttiesys^r^lw^anfl 
Sv^a^ near^ir roots need to be processed. This system could carve the areas only near the roots and apply matenal to only those 
^ri^£™Me^e?\nte sceTiarb, if material application had to cease at the same, moment as carvmg. a short segment of carved 
area would never be pulled through a coating-application orifice nor have structural matenal applied to it. 

Since it is desirable to limit complexity wherever possible, we must question each pincher half's need to move. If ad^ncher 
svstem is usedtor me application of any fluid, such as a structural coating, the leftmost pincher halves most likely will have a c^neimrough 
eTch mat ^a^s^rmflLBd outputs ^ the left wal. The desired fluid wiSW from me len wall through mis cnanr^nto me center of me 
^^chambeTwhere it will Sne in contact wim a hair. As such, expecting the lett ^rhaWes^ 

Sxe^^essing cycle would be adding needless complexity to the system because it disturbs the Nation wjmme ten On the enher 
hand ifwe we7eto*mpry buid the lett-orifce halves trto the left walls as norwnoving, me system could onry give the nars onecro^sw^nal 
s^e a^Ster in order to enable a selection of various cross-sectional shapes and sizes wtile stiU rediong I ^le»ty^he lett pincher 
should be eiowed to move but only between cbent sessions when the cross-sectional shape and size setting needs to be changed. 

To allow me system to produce several different sizes or shapes of hair cross-sections several drfferent 
reshaofio assemblies could be placed separately on different conrocthrity-bndge tine assembl.es. As shown by the perspective view of a single 
Ka^ef i^RG mi tore is^rTset of vertcallv inline orifices for each typeof^ra^c^ 
nv^ohaJves such as the left halt A and right halt B. EachotmesehaJvesisattBched totec^ 

S&^eXS pairs, m the storage area bracketed by C wheh is out otme ^J.^^^^^ 

m^^h^c?Seis.ln omer words, exiting hairs ftow to the lett of this storage area, in said storage areajhere *™d«eren ^sectional, 
reshaoirw aumbry sets each one capable of producing a drfferent hair cross-section. For usually, ctemy only me front-most set is tuUy 
Nutated mt^Mte b^d ttlre onryshown 1 as footprints E and F. Said illustrated footonrrts conesponc Tto orifice assembly sete composed 
3 e^^t^nde^nderrty attached to a tine assembly like bom A and B Thus, this ^wino impbBt tm separate halves which 
reoJ^o^endeJit attachments to six separate exxrectivity-bridge tines, although only two are actually lllusmiied Q . , nntn 

require ,n0 ^^ le ^^^ t ^ g 7 t0r ^ | me left and right oSce-set halves, although on seperate tines likely travel together. Retemng to 
tr« too olanvtew of sa^h^r channel in FIG 135. we see each orifice set travels along me path illustrated by arrows A. B and C As such, me 
Eft ^^tertflcf wtm the lettwan at rxJnt Dwhich applies me various coating and cooling fluids in addition to vacuum intake a.r currents. 
?^ Kffi hBJIE £S S rerr^ns^ry^rigged into me lett vSiIl during hair processing and w*. reman*, until P= ng 
61 an entire hurnan head of hair is ccrnpleted, and a new head needs a different hair^ross-sectx^reshar J .ng<»nfice set to be us»^to«wve . 
marinM haM NFrt^aSamSy rnWonce to pinch hairs and once to release them each processing cycle. In doing so, its lateral movement Is 
ve% muchtke ^n^^^SStor^BTtatitmn system pincher as Illustrated by FIG. 1 0. The halves of each set may even have 
towartJy! itemed tops m^sedesatoed for the pincher in the hair extension attachment embodiment for me purpose of guding wayward hair 

tipsinto P^Xn^RG^r^ hSJfn SSbU inthe right rear storaoe area C of me hair ^^J"*™^™**^ 
available becaSeiiike me hair extension attachment system, there is no opposing few of hair extersons torn the back. The nesting pattern 
StSeaW^ assemblies te shown from a plan right side view by FIG. 136 Here, it is assumed hatfour in-line 

Sel^^rifi^Sv^ BC r2rS Sot attached vertically toqemer. Thus. inRG. 136, the razor-nmmed carving onfices would move 
XeTtt ^a^ntetiSfe that all Wine coating orifice halves are attached vertolK ;tojg-ron a 

Pendent Se Senses A3 or C but each razor-nmmed carving orifice half is placed on its own tine assembly OE. or F.^ch case. 
me c^4 on^e^ of the coating application orifices. For reference, me cormectivrty-bndge portion of me tine 

as m me h£?e1Sens*n B stitck funrtc^virtoally IdenticaUy al described for me attachment system. For exarnple^anscort- 
tomwd ^oatos Hkery be^Sa? to cWscalp hairs into afcgnment wtth each orifice chamber (or processing chamber) of 
reSgl^m " «Z« tiWrt-forwSd gates were used to do the same rorme ^^^"^^^^Z^ 
pincher rSnches (or attachment chambers), as Illustrated in FIG. 48. Also, in the same manner as me attachn^nt stock «m£? 
Sndot a hair channel, they will be forced under the connectivity bridges by a bend-under means ; sue* i as the beno-under belt assembly. 

« course if only wcross-sectional shape and size choice were desired, the lett orifice halves could be permanently buirt into the 
left wall and the right halves could be configured as a single pincher. very similar to the one used to form atechment Chandra in the 
erarmnl svSern Such a pincher would orty need to begrven a simple side-to-side movement pattern and could be stored to the ^ngWand 
Sm^MJaf^ the attainment systems pincher is. It wouldnl need to be nested to the ^ s ^^^^^ en 
be able to stop carving before coating. This could be achieved in at least two ways. The most relable way would be to oc^re me ca^g 
orifice tSSw -wm bom left and righ t moving halves, bom independent of the lett wall. In a less reUabie variant me left carvmgj hafl f wouW be 
Siryand bu^t mlo me lett wall. This anfiguration would depend the moving right orifices half s release of pressure, m order to cease 



h4A t R-CENT| RING GU ID ES^ ^ ^ centered in their processing orifices. TJ^espedaUy true ol ^^SSSSSSSS^ 

which are wider than me hairs going through mem, and optimally, we do not want the hair fibers to rub up against me a>ating-appiK^n^ce 
Sdei becSS mSwoSc ^an^coaJti^would be applied unsyrrvrietncally around each hair. To center hairs, hair-cemenng ^f^* 
u^'The^-c^e^q gudes, as iSatod from top plan view by A and B in FIG. 138. should be configured as two opposing mjrrof-^age 
r^erTwr^^ V-shaped, funnel or converge In croWsection wtm increased lateral distance from ^hel| 'leading ^ These 

CnneHng p^rs could be disposedon opposing tines. Eich tine should be capable of flexibly yielding, such as with flexibijry )«nteP^ced n 
b^hkem^cte scribed tor usewtth the^nSe tor isolation system w\ the hair extension attachment embedment, and illustrated in FIG. 1 17. 
tines bke ^^f^^^^^^, 138< tunneling antortngouides A and B will meet on opposing odes of the hair C thai needs to 
be centered ^EZyM W$d to accomodate said hai^dameter^nce mey bom yield trie sanje distence <^"™ «^*v 
force, mey will place me hairs center at me exact center point between them This center port should J«» wy 

center of the processing orifice 0. In FIG. 139, this centering mechanism is shown from a perspective view converging on a hair In order to 
oenter it in a processing orifice. 
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In order to increase the centering accuracy of such guides, their maximum displacement distance, caused by contact wrtn a hair. 
should be limited to a very short distance not much greater than a few hair-diameters wide. This is to say. although the flexibirty joints involved 
most likely will be capable of moving a much areater distance than a few hair-diameters, the maximum distance tney should actually be 
allowed to move to accomodate variations in hair size should only be a small traction of this. This will mean mm the spnng-rorce change, in 
response to flexibly yielding relative to a hair's surface, will be very small. This can be best done by making Doth the guides come in contact 
with pan of the surface of the orifice which they serve in such away that they get hooked or stopped by said onfice at a very specific point. Said 
stopping points position relative to the center of each orifice will be very accurately controlled, and with reference to the centenrtg-oude 
convergence points E and F m FIG. 1 38, and should be less than a few hair-dameters from the center of said onfice. This will smjrtaneousty 
accurately position the starting position of each guide and limit its potential displacement In response to har-diameter variation. 

Referring to a bottom perspective view of orifice A and its centering-guide halves B and C in FIG. 140. notice how the bottom of 
centering-guide ha? C has a projection D on its underside that comes it contact with the surface of onfice A. thereby, preventing farther 
advancement of centering-guide half C. The same relationship exists between centering-guide half Band the projection Eon its underside. The 
centering guide halves get hooked at points where their apexes, or convergence-points, have advanced at most a few hair-dameters past where 
the outer surface of where a centered hair should be. You should rote that although tne guide might move a relatively great distance before it 
contacts a part of an orifice, once its in position to center a hair, it will have an extremely small displacment distance. Since in practice multiple- 
orifice assemblies will be used, the hooking point and hooking projections used might took slightly different than shown in FIG. 140. 

However, even in multipleKxifice-per-channel configurations, the centering guides should have some degree of independent 
movement from other centering guides even those in the same channel. This is necessary because slightly different size hairs might be in a 
single processing area at once which will require the various centering guides invorved to resiiently yield different amounts. This movement 
Independence might be achieved by various methods including sub-dividing the tine alt the way back to the flexfcilrty joint into sub-tines each 
with a single centering guide naif disposed on its end. Likewise, independent spring-resitence means could be placed at the tips of each tne 
between the long portion of the tine and the functional area portion which constitutes a centering-guide half. Racing independent micfuwnachine- 
based centering guides on a tine is an example of the latter. 

1* the opposing hair-centering guides achieve their movement variability or resilence through tine flexibility joints, then they will Ikely 
be placed on independent tine assemblies not attached to the vertically in-line cross-sectx>neJ-reshaping-assernbfy orifices, but rather, nested 
among them using a scheme similar to that illustrated in FIG. 137. However, if they are based on micro-machines actuators or any other 
resilence means placed at the tine tips, then they could either be attached vertically inline as part of each cross-sectional- reshaping assmbly or 
Disposed on independent tne assemblies. In etther case, micro-machine type actuators could be entirely contained at the distal tip of the tines 
next to the hairs they're responsible for centering. Wherever centering guides are placed on seperate tne assemblies from the vertically in-line 
orifices which they serve, they will likely have their own dropped-down nesting pattern as illustrated by FIG. 137 and previously described with 
reference to imparting independent movement to carving orifices. Although less ikety, centering guides might be placed on the stationary walls 
of the hair channel, for example on the left wal. 

Referring to 131, centering guides will function best when one pair D is placed above the processing orifices and another pair E 
below. However, centering guides placed above carving orifices might sometmes be redundant because the carving orifices function as 
centering guides themselves when carving hairs with diameters greater than their own. 

Hair centering guides will likely contact the hair fibers with a low-friction surface, such as a Teflon coating, and will likely have 
rounded, beveled or even downward tunneling smooth edges. In fact, said centering guides may even be configured as some type of opposing 
roller means. _^ 

Since the centering guides are in contact with hairs that have coatings on their surfaces, small shavings of said coating might rub off 
and build up on the guides. To prevent curnmuiatrve buildup, in addition to exposing the guides to vacuum currents and squirted cleaning ftjids 
from the left wall, the guides might be temporarily retracted from the hair surfaces and moved over a parallel surface which serves to scrape 
them clean. Of course, this means that a given pair of guides would temporarily stop centering when they're moved out of contact with their hair. 
To remedy this, centering-guide pairs could be deployed in vertical stacks of at least two pairs at each region along the hair that needs to be 
centered. When one pair is retracted, another stacked pair would take over. Since centering guides will likely be placed both a Dove and below 
the in-line processing orifices, there may be two such stacks used. 

An similar option of keeping the centering guides clean is to limit their contact with the hairs. For example, the lower centenng guides 
might only contact a hair tor a traction of a second at the start of lengthwise pull-through and, then, retract betore the coated portions of each hair 
reach them. At this point, the presence of other mechanisms such as rollers placed under the processing stack could help the hair remain 
centered. 

FURTHER TINE ASSEMBLY SIMPLIFICATION BY CONSOLDIATION 

Referring to FIG. 141 , a top perspective view of two consolidated tine assemblies, the cross-sectional reshaping system can be 
further sirrptrfred by consotdiating all orifices on the same side, but with different cross-sectional shapes or diameters, onto a single 
connectivity-bridge tine assembly. For example, ail left orifice halves have been placed on tine-assembly A and all left halves on tine assembly 
B. Based on the cross-sectional shape and diameter desired, the approponate set of vertically irvfane reshapng orifices could be moved into 
alignment with the left wall fluid outputs. This consolidated configuration simpUfes movement and reduces the number of tine -assemblies 
vwotved, at the expense of requiring several different in-line orifices assemblies to move at once. Each processing cycle, the entire right-side 
tine assembly B and the several vertically in-line orifice sets on ft would have to move together. 

Furtherstill, using rnicro- machines, al orifices and hair centering guides could be placed on just two consolidated connectivity-bridge 
assemblies, one for the left half the other the right. Micro-machines will not only alow the independent Aexibily yielding nature needed for the 
centering guides, but also, the independent movement needed to move the carving orifices away from the hair before the coating orifices. As 
mentioned before with reference to the attachment system, the use of micro-machines reduces the complexity of tine-assembly movement, 
sometimes obviating the need for tine movement entirely by localizing pan movement to only the functional area of a hair handler that is directly 
in contact with a hair. Thus, refemng to FIG. 141 , the consolidated tine assemblies A and B would only have to move into alignment with the left 
wall once per user session. During the many processing cycles in a session, they could remain stationary using only the localized movement, 
provided by the micro-mac hr»s, to pinch and release the orifice halves. 

To further reduce tine-assembly movement In the consolidated-tine configuration, multiple vertically In-line fluid supply outputs and 
vacuum intake clusters could be placed longitudinally along the length of the left wall. In other words, the system would have the familiar set of 
left wall functional structures duplicated at several points spaced longitudinaJly down an extended length (eft wall. In such a configuration, the 
tine-assembly movement could be limited strictly to side-to-side movement because all vertically in-line onfice sets would always be laterally 
in-line with the left wall regions which they can plug into simply by being moved sideways. Hairs would be brought to a different longitudinal 
position along the hair channel depending on the orifice set currently in use. Since there would be unused orifice sets, such a system would face 
the problem of either wasting processing fluids or having to turn off the left wall fluid output stacks not in use. What has been said about placing 
micro-machines on a consofidated-tine assembly can be extended to placing them on a hair channel wall. 

EXAMPLE RESHAPING SEQUENCE 

A likely processing sequence tor changing the cross-sectional shape and diameter of a hair is as follows. Note that the frame of 
reference of the following steps is a point on hair as ft is pulled lengthwise through the following senes of orifices from highest to 
lowest. All or several of these steps maybe performed on different points of single hair simultaneously. 

1 . Highest level: A hair goes through encircling razor-ring orifice type pi richer. 

2. Next hloriest level: A hair has structural keratin applied to it by coating application orifice type pincher. 

3. Next lowest level: A slightly wider concentric orifice is used. With it, hair is coated n a temporary protective wax coating that will 
harden fast holding the structural keratin coating in place against the hair as said keratin coating fuses with the native keratin of the 
hair. 

4. Lowest level; A cooling liquid (or gas) is applied to the temporary wax coating instantly hardening It. Technically, applying cooling 
fluid should be considered a type of coating appiiction, and thus, is done by coating application orifices. 
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Note: Steps 3 and/or 4 might be skipped ft the structure) coating fluid is or can become sufficiently hard on its own invnediately after 
Sacoated cortion ol hair exits the application orifice. Perhaps, this could occur by cooling of said structural Keratin coating. 
RRamnvfltoi w»* nmtpctant: Just as the wax protectant used in the hair extension attachment process needs to be removed, the 
wax protectant ^ the cross-sectionaJ resnapng process does too. A Akery way to do mis is to apply hot od to tnerw 

wrtch will dissorve me wax The hot oil hselt could then be washed off with water and detergent. Ot course, a aevce similar to the 
tor extension remover previously described, would be perfect for such a process. NolaiThis step occurs after me hairs have oeen 
waiting on me head a few minutes. It is NOT performed simultaneously with steps 1-4 nor by me vertically in-lne orifices used in 
said steps. 

<WTMwhare amona the above outputs, on me left wall, could be one or more vacuum intakes to dispose of shavings from me hair, 
^cess ^^\^n^^fl^^^at escapes, especially when me pincner orifices open. Referring to FIG. 134, these vacuum 
^xtl SjJhtS pES I aslSSorS slits between me various Sdoutput nozzles G or as long vertical slits H on either side ot mem. 

CX)ATING^DCj™DED L^D^ ^^0^^^ aplS^^a coating to the surface of a hair. One is to try to s® 8 * me 100 ^^JfjJ 106 f?!^ 0 !!^ 
makino tt nafrSSSd iS? a resilient rraterial to form a seal around the entering portion ot me hair. Wim the top end sealed £ft any 
a^tied fluioT^eto beaded 5nlymrough the bottom ot the orifice. Of course, mehar.sbe^g pulled through mis ^ s 
SSeSi wW be «rturted concentiicairy around the hair. The goaf should be to match me material extrusion speed wrm me soeed that me hairs 
SnrirXmrc^hme orifice Thus! a concentric coating wUlbe exturded around the central hair fiber. It two concentnc extrusion orifices are 
S^S^r^ seals on their top holes, or the moving extruded material from the bottom ot the 

ttSSbelS htoKTmVtowS^e in such a tkjht manner that said moving extruded material itself forms a temporary 
SaJir^^ cases, this concentric extrusion approach is relatively technically challenging. 

COATI NG SIMPLY r |^^ T ^ , ^^Lting flukl delivered by a combination of very tow pressure and capilfcry actic* mrough me 
suDDlv charitels^nd oSm interior. Said fluid is so viscous and delivered under such low pressure that it His up the ^erior^eaoh^trng 
S£E«SanaffiDB Tbtf t ca^overcorr* capillary action within the orifice, and lack thereof outside, in order to escape from the orifice by rtsetf. 
ffirfS SolhoddlS^ interior of the orifice chamber by an output nozzle that has a retatively large diameter. 

^t^^oSvp^ to any open area the orifice has around the hair h Its interior. The coatmg fluid should have a g^nogh affinrty 
S^urto of mehairmatH sticteto saxjriararxjisrjiiledfromsaWc^eonthe surface of me hair. Theicrwest (nea/esr 
frrt^s»*etfv Tof ml orifice encountered by the hair Is Mealy narrower than me more central portions ot the orifice. It is the cross- 
^^^^^ma^^sec^ shape and diameter to the fluid coating as it leaves. The cpatno is viscous enoughto hold this 
Vw^SSXSbSR coated wim a temporary fast hardening coating, such aswa> urnost likely a tracbor lof a se^laterorme 
Surah S hastens itself In a fast manner. In me latter case, the structural keratin Itself could be hardened by «mmediate^p^^ o a 
St^ga^neXg the orifice, perhaps, obviating me need torthe protective wax ccatinjjn this case, it <s likely that the structural 

3 ^^mTBd somewhat itself before application to the hair in order to decrease its viscosrty. 
keratin controlling the flow rate d the liquid coating ^ther man ^ 

and visccJry tjstop the flow could be considered Such a variant would be, otherwise, the same relying on the coating stx*ng to the hair and a 
lower orifice imparting a final cross-sectional hair shape. 

REDUCE TIGHT TURNS FOR EXITING HAIRS 

Durina the hair cross-sectional reshaping process, the hair is pulled lengthwise downward through the vertically ^^fj^haprng 
orifices bv v^dtopull^ acting on tt. This presents a problem because mese systems M«Mlo 

2£3?W»Ki<2^^ ot ogling tight turns inahairs exit path wh.e still allowing me system to access 

S=e^ot^ t ^ 

systems to^e me exJtag Kairs along a path made up of much wUer-racfcis comers. Ot course, to realize this sltuton, the pullback and bend 
under systerrateve to* ^^ShtfSSd *E!$SS3m* surface guides. ideally rollers, placed underneath me res^gstack 

^S^SuiS^^ooS^ sSedwhUe not in use, and various ways it could be moved Into position under the prooessma steok. For 
e^le^Sd atstmWy amFEe gulctowlmtn tt could swing down from recessed portions in bottom ot tne^essjnc i stock. ^ J?' 
o^aSc^Srna^^aMerito could be optioned to the side, back, or front of the reshaping stack rrcstlikery otv me top surface ^ol 
^^?^^X7^iri ^tn nMitiSTuateradlv or tonqrScTnally, respectively. Finally, a combination of mese things used together might be used, 
the belt budtoaj^sHd Wo ^^™ r ^ S»esente S&142 at a fatter pofot in time after me pullback system comprised of guides C and. 
optionally D^s^na^o^ E have been egged by ^ 

SSeBreirffli^ stationary underneath and very slightly behind the center ot the vertically Wine processing orifices H tDj^enme^esses 
52?- ^Jr^rZ^^^rl^^r^^T^ niijes ODtionalrv a guide A can be placed underneath and very slightly in front of me center of the 
SSSSte moTE? S thlSs aC.^aga.K tamest to centenn'g g^es. 
^B^aootoralmldaB to more stron^Trecommended. At least one smooth surface guide C serves the ^inction of a pullback I*****- 1 * 
, if SoSStailtowmls me tondH«ler system Q. Optionally, at least one other smooth surface guide F serves as a leadingprotectmg 
ZZ£££^^lT^^^er*V<* b£*utder system. Atterrv^ety. « »^ct)or^equv^m of th^ «nW ^e^by 
SoSgurtng toeing pUlbaek system with two smooth surface guides on both forward and rearward sides ot the exiting hairs as shown by the 

****** Ca 6 |S a 'toe1n^oth surface guides era most idealy rollers. Ideally, these rollers wU e«her be made up of independence 
(moved on* bv hSUn oSfSSv* ^tJsegmSro. one for each chamel or a single roller that is actively driven at the same hnear spe^ and 
{ S^M^lh^ ^m^o^M^. Note. By passive rollers, we mean rotated only by exitng hairs mcrfng over th»r surface. 

decend towarte thelcaS^disSte a nwTbat* oThairs In its chambers. Most ideally, the reshaping ^^^^JX^^^St 
tt^elev««^ «wr«wt doesnt In this situation, the portions ot the reshaping stack responsible for isolating indwdua) scalp hairs would not 
a^abtf rBMr rerrJ* near the scalp so that they could be working while the reshaping orifices were elevated . 
elevate. M*™^™™™^^ ^ introducing smootfUurface pullback guides coUd be used wr» , any nt«rt 
oonfiouiatton SducSo the hair extension attachment stack. In tact It can be considered as an altemeratrve means ot either hai Pu«back. bend- 
^^o?Sr!n tet f rwe^ner3ly»c«jU be considered a means ot preventing hair buildup in front ot an obsbuction associated wtth the 
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processing system. This is to say if tne processing stack elevates high enough, and the nars it deals with are short enough, no other pend-unoer 
means would be necessary. Also, one should note that the other means of pullback and bene- under discussed, herein, coutd be appfeed 10 tns 
system instead of the exact guide configuration described above. For example, rather man moving pullback roiers baexwaros themselves, they 
might remain in place but be actively rotated so that they pull hairs into themselves and push said hairs out under themselves. 

Summary ot Cross- Sectional Process Variants 

There are different possible variations of the hair sculpting and coating methods described aoove. The methods previously described 
above are those preferred for on- head scarp hair processing. However, there are other methods and ai methods can be adapted tor the 
alternative purpose of applying concentric coatngs oumg a factory fiber extrusion manufactunng process. The foeowing catalogs afferent 
approaches which might be used both tor processing scaip hairs and applying concentre coatings ounng a factory manufactunng process tor 
artificial hairs: 

Centering Within Orifices During Extrusion 

The center of the hair could be forced to coincide with the center of the processing orifices it passes through by one ot the totsowtng centering 
mechanisms: 

•Where the central fiber is centered In orifices. . . 

-. . .by a stretchabie skirt, around the orifice and in contact with the hair fiber so as to center it, that uniformly expands around the 
fiber going through it. 

. . by a spnrxj-mounted individual mechanical supports that converge towards the center point of the each fiber. Such a support is 
most likely made up ot several gores that together form a concai structure. The gores ii*ely have a spnng^fce quality that pushes 
them inward to meet at a central point but alows them to yield outward to accomodate a hair running through the central axis of the 
orifice which they serve. They might have a flat smooth surfaces or even rollers at their tips in contact with the hair. 

. i>y two spring mounted, or otherwise resilient, mechanical supports converging on the hair from opposite sides and that contact 
the hair with notches whose shapes are mirror images of each other and should be configured as two opposing mirror-image 
pinchers whose notches, often V-shaped, funnel or converge in cross-section with increased lateral distance from their leading ends 
between which the hair cross-section will be held. This description includes both tine-mounted supports with flexibility joints and 
mtcrc-machine type supports. 

-. . .by an adustabie Ins setup in which the hair cross-section will get held. The iris is forced to adjust by tne force of the hair pushing 
on it 

. .by placing the entrance of a second orifice so close to the exit of a first (<1 mm) that the exiting fiber remains stiff and. thus, 
centered in the second orifice by the first. 

Approaches to addina keratin-like materials to natural scalp hairs. 
L CONCENTRIC COATING OF HAIR ONLY: 

Concentre -only coating is when coating is added only to hair surfaces, but coating is stepped when the tip of a hair exits the 
application system The following catalogs some concentric -only coating variants: 
-Coating is stopped because a sensor detects that the length of the hair has been exceeded. 
-Said sensor causes the system to stop extruding coating material 

-Said sensor causes the system to trigger a cutter that clips any coating material that trails the hair tip. 

•Coating is stopped because the pressure at which the coating material is extruded into the interior of extrusion orifice is not great 

enough to exit said orifice. The coating material can only exit if it sticks to a hair surface as it is pulled through the orifice. 

-The coating material might exit the orifice but it is not structurally stable unless it is coating the sunaces of a hair. Thus. K the coating 

leaves the orifice without a hair, it gets pulled away by vacuum, perhaps before it even reaches tne wax coating orifice. 

-The coating material is structurally unstable unless coating a hair, in pan. because only enough coating material is supplied to the 

extrustion orifice and only fast enough to coat a hair, not to form a new length of fiber via extrusion 

2, F ORMATION O F AD DITIONAL HAIR FIBER LENGTH VIA EXTRUSION; 

Not only should the keratin-tike material be used to coat natural scalp hairs, but when the tip of a hair exits the application system the 
coating extrusion is continued, no longer as a concentric nng coating, but as the extrusion of a full diameter hair shaft. Thus, tne length 
of each natural hair is extended by tne extruded material. 

Specifics Regarding Hair Attributes Achieved Through Processing. 

HAIR CURUNESS CHANGING IN RESPONSE TO NEW HAIR CROSS-SECTION 

Thiols or otner chemciaJs capable of breaking disulfide bonds could be applied to the hair m its natural state (not in curlers, coated 
with wax-tike substance or otherwise fixated) after hair cross-sectional sculpting. When a hair is given a new cross-section oy sculpting, the 
internal forces which determine its degree of curiiness would be expected to change. However, tne hair's original internal protein molecules 
will. In some cases, still be tacked togetner largely in the same manner that they were before hair shaft sculpting. Application of dtsutfide- 
b reaking chemicals will allow the moiecules to reorganize themselves in accordance with the new stresses they are experiencing. Thus. If a 
hair cross-section Is made rounder. It will tend to reorganize its molecules in a manner mat encourages strakjhtness. Likewise, if a hair cross- 
section is made more oblong, it will tend to reorganize its molecules in a manner that encourages greater wavtness or curiiness. in other words, 
when a hair cross-section Is made more oblong, application of perm chemicals without curlers could produce increased curiiness. anyway. 
Without cross-sectional hair sculpting, application of perm chemicals without cuners would probably either do nothing or make the hair 
strsjghter. 

When using this disulfide bond reoranization scheme. It is probably best to configure the process so that the hair ones before tne 
drsiifide-breakmg chemicals are neutralized. Since ail hair tends to straighten out when soaking wet. the hair will not experience the true effect 
of its new cross-section until somewhat dry. Thus, by exposing the hair to disid fide-breaking chemicals dunng the drying process, molecular 
reorganization wi\ be possible during the drying process. In turn, the molecules will organize in manner consistent with the internal forces 
present In dry hair, not wet hair. To summarize, the seguence of application would be hair cross -sectional sculpting by carving and/or coating, 
removal ot any temporary protective coating, application of disuifide-br eaxing chemcials to unfixated hair, letting hair dry with said chemicals on 
them. Of course, an alternative approach is to simply estimate the waviness mat corresponds to a particular cross-sectional hair shape and 
fixate the hair in a manner consistent with mis waviness. In mis case, the disurfide-breaking chemcials could could be neutralized while still wet. 

There are several possible ways to fixate hair in me wavy manner that corresponds to its particular cross-sectional shape. The first 
is to use conventional external fixation devices, like curlers, with conventional disurfide-breaking chemicals, tike perm solutions and, of course, 
to apply them in me conventional manner. A second way to fixate hair is to apply a disufiide-breaxing chemical to me surface of each hair and 
men coat each hair with a temporary protective coating, (ike a wax-like substance. Trns wax-like substance coutd men be curled or crimped into 
the approporiate shape, which would hold the hairs in place without any external fixation devices, such as curlers. The disurfide-breaking 
chemical and protective coating could be applied during cross-sectional hair reshaping. In which case, me disulfide-creaking chemical could be 
one and me same as that mixed in with the keratin-type coating to keep it dissolved. Aftemawely, additional disurfide-breaking chemical coutd 
be added directly to me hairs surface during cross-sectional hair reshaping. In either case, under me influences of disurfide-breaking chemicals, 
the keratin-type coating would tend to meld with the surface of me hair, and the entire hair's protein structure would soften allowing it to take on a 
new degree of curiiness corresponding to its new cross-sectional shape. Likewise, the temporary protective coating, used tor fixation, would 
likely the be the same one applied tor the purpose of cross-sectional reshaping. 

During the fixation penod, chemical reorganization means that the hair might not only be soft enough to change Its shape but most 
iikety, to actually meld with the structural keratin-type coating applied to it. Cnemcalk/ speaking, mis includes formation of disulfide bonds 
between the native hair keratin and the keratin-type coating. Furmerstill. ft might even include a small degree of volumetric mixing of me two. As 
such, the protBCtrve coating would be necessary id support me hair during this weakened time. 

It Is possible mat fixation might not always be necessary which might make a wax-like temporary protective coating something mat 
could be avoided so long as me structural keratin material remains undisturbed on the hair while it chemically hardens. One way to do mis is to 
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tormiiatB the structural keratin-tike coating so mat ft becomes tainy sofco uoon cooling. Of course, coohng alone probably would not orovioe tne 
tomMBrm stabilrtv we desire Thus, this coating might De designed so mat when it »s cooled tar oeiow room-temDerature it naroens. out wnen 
aumved to re-warm to room-temperature, it softens enough to allow chemcal haroemng to take place via a mechanism such as me oxygen m 
me air causino thcJ -reduced disulfide bonds to re-establish. Remember, reducing agents in me coating will likely teach over to the natrve hair 
keratin causing it to soften and tittle, thus, allowing melding of the coating wrm me native hair. During mis fragile re-melt period, me hairs will 
need to be protected from sticking together and perhaps even deforming. 

To achieve mis we could revert back to tne wax-like coating whteh is capable of even holding somewhat liquid coatings to me 
surface 0 i tne hair In addition to. or insteaa of. a wax^ke protectant, we might oe able to use a thick Icud or gel mat ooesm haroen. out acts as 
protectant bv virtue of Its lubricity and intnnsic physical structure. Saio liquia protectant ideally will have affinity for me keratin-tike coating on 
me hairs however its presence would keep adjacent coated head hairs from sticking together. ( ust as cooking oil keeps food from sticwng to me 
nan Also the lubncrtv of this coating will help hairs exit from me reshaping system stack witn so Utile friction mat their coating ism rubbed off or 
dStaiiSieventf the hairs are expected to bend arourxj an cojea metr way oui Of course, one of tne greatest aovantages ol using a ncxv 
toSemno protectant is mat it can simply be washed off once me structural coaling's haroening is complete. Finally, we should note mat tne 
ISuW or gBl protectant could serve me simultaneous purpose of a cooiant tor me structural coating or any other type of coating applied pnor to it 

COATING AFFECTING HAIR SURFACE PROPERTIES 

R antd Cootinn to Chanoq frtrfare Texture 

Stnjcturaikei^rHike coatngot a hair followed by passing me hair mrough an orifice, or output nozzle, mat exposes it to a rapid 
rhflnno in temoerature which causes me applied coating to wrinkle, thereby, giving me hair a rougher less light reflective tBXture. This rapid 
coSing can be achieve by use of a cool liquid or gas. This temperature-induced wnrtang can be calibrated to produce me precise surtace 

t8Xtl * 8 a8S ff B: using a structural keratin-irke material that can throughly re-melt before hardening permenately by a chemical reaction or 
usina only a non-sohdrfying protectant will encourage surface-texture wrinkling generated during a rapid cooling to smoom out Doing me 
opposites ; will encourage a rougher surtace texture for a less shiny more muted hair appearance. 

tmnflrtinn Texture Throug h Surface tn ft Contact 

Smlctural keratin-like coating of a hair followed by passing the hair through an orrfice that exposes ft to a textured, perhaps viprating. 
surface in order to impart (imprint or abrade) a rough less tight reflective texture on the surtace of me coated hair. Said textured surtace might 
Sb conticured as the familiar in-line onfice with two halves or in an similar manner to the textured moving-cylinder extrusion roller pairs 
dL»ibed in me artificial hair manufacturing section. The rollers could transfer me texture impnnted on their inner-surtaces to me hair fibers 
ooatina whether the coaling was applied before or dumg said fibers movement through said rollers. Of course, any such use of the moving- 
cyhnder approach would have to be modified so that the cylinder pairs can tit into the multiple parallel processing areas of me connectivity- 
bridge tine configuration used in me hair-reshaping systBm. 

Rtnictural Coatings As a Wav to Contro l Hair Color 

nm The keratin-like structural coating might have a custom cola that matchs the haJr. Where mis color is custom produced by mixing 
crvraonent colors The component colors can be mixed as pure colorants and then introduced to me structural coating. Or the structural coating 
can be produced in several standard component colors which are then mixed together to produce me final custom color The mixirxj oo=ur 
a^^erelb^aen to ccnwwni supply reseviors and the output nozzles. The colors could be of a transparent nature that allows me natural 
SaTcofwt hair. Artematfveiy. the colors coutd be compete* opaaue such mat they completely hrfe tne natural 

color of the hair shaft and produce whatever artificial color is desired. 

fit ni fflnral Coaling ArtriivHixms A ^ a Wav to Control Hair Texture 

C an^ ^ pamctes could be added to the coating to Influence its texture. Such paticias might help give the 

hair a rough less light reflective texture. 

fikely. these memods would be employe* I themselves using some type of orifice which the hairs are drawn mrough dunng processing: 
Hair mavba carved awav hv vanous means: 

-Mechanical carving/cutting by razor < 

-Mechanical grinding or abrasion 

-Where said grinding is vibrational 

-Destruction by electromagnetic energy 

-Laser vaporizing/burning (especially excimer) 

-laser directed tangentty on a plane 

-Laser directed in a cone formation wrm a diameter shield 

—Laser directed parallel to hair shaft 

-Electron beam vaporizing/burning 
Hair maybe rashaned with, proftftum hv various means; 

-Mechanical melting & reforming of shape 

-Mechanical pressure to reform from me side (maybe combined wth heat) 
-Mechanical stretching to reform by putting direction means 

Note: Most of me above-mentioned pressure-reshaping means work by pulling me hair through a narrowing conical orrfice which 
acts like a die that the hair is drawn or exturoed mrough in a similar mamer as that used In me manufacture of metal wire. It using oraw- 
r^h o^c^ or dunng pull-through, or applying dsulfide-breaking chemicals ahead of time could 

be a beneficial adjunct. 

Alternative M H ®j^^5?S^^!jrarn8r lase^were^d to carve hair cross-sections, its light would be supplied In a similar manner to me 
U V adhesive curing laser, previously described. However, it would, most Hkery, output its light from the two halves of an wtfiar thai ictose 
arourS^^T^haSes would likely have largely semi-arcutar shapes, ideally, these halves would serve as optical ou^c^eof 
Erecting their light either along a cylinder wrth walls largely parallel to me surtace of me hair, a cone mat bomencirdes anomnwtt tne 
hair shafts center, or along many lines in a largely flat plane each wrm angles tangent to me outer surtace of me ^ rs <^^ n J™'' 
caswVme goal is to aim Hght superifically at the surtace of me hair so that if preferentially carves only me most protruding surfaces of tne hair 

whle teavtn j^£? ^^^jv^^c^^e^air surtace is another alternative. Naturally, like the laser, me abrasive would be positioned In two 
halves surrounding me hair. Most likely, the halves would be semi-circular in shape. However, neither a laser nor abrasrve is me most 
preferred way to carve a hairs cross-section, but rather, are alternatives to me encircling razor ring. 

Miscellaneous Notes on Hair Cross- Sections Reshaping 

• We have already discussed that disurhde-redudng chemcials can redissorve a concentric coating layer and also me hair Itself 
causing mem to merge as one while they are being held together and protected by an outer temporary protective coating layer such 

^□further mis melding process, perhaps use laser or light energy, a a mechanical means, to cut holes mrough me hair shafts in 
order to allow me added keratin coanng to actually penetrate the hair shaft Of course, such a hoie-cuttng means would likely be 
deployed on tines and positioned m-kne wrth the reshaping orifices. 

4 1 
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• The centering guides (and perhaps pushout and pultoack actuators too) should Kkety have very smootn funnefcng surtaces that may 
even have tdentatons. the shape and size of a najr crass-section semi -arete, at their rearmost hair contact eoges ideally these 
smooth surtaces through capillary action and/or a hydrophiiic nature would encourage the hair to hydroplane along their surface. 

' The coating coolants should likely be formulated with an antifreeze that allows Its temperature to be made extreme* tow thereby 
allowing it to work faster. 1 7 ' 

• Cooling fluid likely applied using a coating orifice in preference to a spraying nozzles so that it can be applied in the way that least 
disrupts coatings previously applied to a hairs surface. However, sparymg nozzles are an option. 

• Cleaning nozzles maybe present on the left wall in the reshaping system in the same way they are likely to be in the attachment 
system, as previously described. 

• Many of the concepts useful in the HaJr Extension Factory Manfactunng section can be applied to hair-cross-sectionaJ reshaping 
and vice versa. For example, the chemicaJ coatings and chemical hair fioer formulations used in factory manufacturing can usually 
be used as structural coatings tor hair-cross-sectionai reshaping. Likewise, many of the physical structures, such as trie moving- 
cylinder spinneret hole approach, can be applied. Similarly, when we speak of structural keratin materials that can be used as 
coatings, it should be understood that keratin-tike materials might be substituted. 

• Whenever we speak of wax coatings, such as for temporary protective coatings and tor temporary fixation purposes we should 
realize that any wax-like coating could be substituted whether it is technically a wax or not By wax-like, we mean somethmg that 
softens when heated and hardens when cooled. 

• in the attachment system, the processing area is more specifically called the attachment area. Since other variant systems, used 
tor purposes other than attaching hair extensions, are analogous to the attachment system, whars true tor the attachment area in the 
attachment system should usually be true for the processing areas of the other types of systems. For example, the processing area of 
the cross-sectional-halr-reshaping system could be referred to as the reshaping area, and is supplied with scalp hairs in a simiar 
manner to the attachment area. The column of vertically in-line reshaping orifices are a form ot processing chamber homologous to 
the processing chambers rn the attachment system called attachment chambers. Thus, in aiscussions of the support equipment such 
as the tensioning hair straightener. connectivity-bndge-bend-under system, and belt buckle, what applies to the attachment stack and 
its attachment area applies rn an analogous manner to any processing stack and its processing areas and chambers Types of 
processing systems that pertorm functions other than hair extension attachment include those that apply coatings to the surface of 
hairs, reshape hair cross-sections, automatically cut scalp hairs to a controlled length, and those that implant and remove hair 
implants rnto and from the the scalp. 

• The various orifices used tor cross-sectional reshaping require extremely tight tolerances sometimes on the order of less than one 
micron. This is especially true to the razor-rimmed carving orifices whose razor edge is so small it most likely must be produced 
without the aid of gnndmg equipment. Thus, tor alt orifices coating-types included, but particularly those involved In carving, 
extremely precise manufacturing methods must be used. The most promising method involves electrotomnmg the ortfce-harves on a 
template which itself was produced by ton-beam milling. The orifice-halves would likely be formed out of a metal such as nickel. 
Thus, in order to preserve the snarpness ot the razor-rimmed cutting edge, vapor deposition of a diamond-like coating onto the nickel 
is advisable. 



3. Implant and Remove Surgical Hair Implants 



Use of Surgical Hair Implants 

Convantinnal Surgical Hair Imppp^ 

By conventional surgical hair implants, we mean those artificial devices that have anchors that allow a hair fiber, real or artificial, to 
be anchored Into the dermis. In contrast, hair transplants rnvorve transplanting Irving human follicles onto the head. 

There are many problems with hair implants. First, smce they don't grow, the wearer is typically confined to a single hairstyle. 
Additionally, most of the people with implants, also, have natural hair on their heads of approwmately the same lengtn. Thus, during hair cuts, 
great care has to be taken to make sure only the growing natural hair is cut. It implantedhair is cut. it will not grow pack. Consequently, small 
hair-cutting mistakes can have a cummulative effect over time. Furthermore, since implanted hairs don't grow, over the years they tend to wear 
out Undesirably, this will necessitate their eventual removal . Finally, the hair fibers used in implants need to be composed of some organic 
material in order to look natural. This material can be natural human hairs harvested from a donor's head or artificial fibers fabricated out of a 
plastic. However, in both cases, the wearer's immune system is highly likely to reject organic material which it considers non-serf. This will 
likely lead to itching and inflammation around each implant sits which will necessitate their eventual removal. 

Solution to Conventional ImntanK 

To solve the problems of conventional implants we would first have to use extremely short hair implants, perhaps, with less than 2 
centimeters of fiber above the scalp. This way there's no way that they could accidentally get cut during haircuts. Second, we could either 
mantacture them out of or coat tnem with an inert inorganic material. £or example, a thin diamond-like coating, applied to tne surface of an 
organic fioer using vapor chemical deposition, could be used to do this. This would make it nearly impossible tor the implants to wear out As an 
added benefit, the inorganic surface of said Implant would most likely prevent the immune system from reacting with it. In tact if we werenl 
concerned about them wean rig out or being cut we could configure fulWength implants whose tips were inorganic, or coated as such, but whose 
longer cosmetic fiber portions were entirely organic. Such a scheme would probably prevent the immune system from reacting with them, but 
such fibers would still wear out. (Note: The entre fioer could be coated with inorganic material to prevent It from weanng out. However, this 
would preclude entirely normal hatrstyting, and such fibers could still get cut accidentally.) 

Up until this point, it seems that we have to make a choice between imp ant fibers that will wear out and short unnatural-looking 
inorganic implant fibers. The solution is simple. Implant the snort, long-lasting, non-alergemc inorganic fibers tor use as anchors. Finally, use 
the hair extension attachment system, previously described, to attach temporary cosmetic hair extensions to them, it the hair extensions wear 
out or are acadentiy cut they must simply be removed using the hair extension removal process, previously described. The anchor implants 
remain, and a fresh set of cosmetic hair extensions can be applied to them. Also, the wearer is tree to change his hairstyle whenever he desires 
by having the old cosmetic hair extensions removed and new batch applied. 

Finally, It should be noted that using inorganic implant anchors is not necessarily the only way this invention can be applied. Most any 
material that doesni trigger the body's immune response might be used to make implantable anchors. The key idea is that the cosmetic 
appearance of the implant anchors doesni matter because the cosmetic hair extensions will later be attached to them For example, a protein 
from someone's body, such as his own hair keratin, might be used to form the implant anchors. 

Using Processing Stack Technology for Hair Implant Surgery 

Processing Stack Moderations Netted m imptRnt Hair imrtams 

A moaned venston of the hair extension attachment system could be configured to implant hair Implants into the skin. Such a system 
would assume that many patients still have some natural hair. Thus, the tensioning hair straightener. the front tunneling portions ot the hair 
channels, and some hair handlers like the pushback gates, ail as previously described in the hair extension attachment system, would likely 
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remain These structures could be used to control tne position ot the person's namra) scarp hairs, although we worn be attaching anything to sac 
scam hairs or changing them n anyway. The vanous methods of storing and toaang cosmetjc hair extensions into the processing area can be 
adapted tor the stonng and loading ot hair implants into their processing areas. Of course, since natr implants often have &e! let-like anchors ai 
meir bases the load no system very likely will manipulate these pellet-tore anchors oirectry in preference to the fibrous portions. 

When speaking ot processing cnambers witn reference to the surgical hair implant on system, we are reiemng to a neeoie or other 
means capable ot being actuated and dnving implants beneath the surface ot the skin. The needle, or other sub-aermai actuation means, snouto 
be consioeda homologous structure to the attachment chambers in the previously descnoed hair extension attachment system ano to the irvtne 
nrocessina orifices in the oreviousiy described hair cross-sectional resnaomg system. Of course, this neeoie. or more broaoly sub-aermal 
Son means will be loaded in an analogous manner to said homologous structures. For example, such a neeoie, or hollow cnamoer. wifl 
hkelvelther have'a sbt in Its side to allow loading or be loaded from the too. After a superitiaal toactog of the implant into the upper-regions of the 
chamber it Is likerv that a plunger, or rurxronafy equivalent means like press unzed air. will be actuated down into saio cnamoer pusmng saio 
toadedtfroiant down with It, Said chamoer will likely narrow or have an internal nm which catchs tne tmpiant as a specific point in tne cnamoer 
^SSh^^^S^^ be an absolute barrier. Either the implants eno should be able to oe torceo past it wnn increased pressure ot 

the plunger^o^s^U^a^^ couid ^ made possible by making the obstacle's position on the intenor wail ot tne chamber 

flexJble dv curonqslrts in the chamber waJ that would allow this. This would be partcutarty true it said obstacle was position at the tree^enoot 
a tono tab-like stucture formed by three intersecting cuts in the wail. Of course, to encourage flexing ot saio tab-like structure, tne oostacie on it 
miaht have a somewhat tapered or ramo-bke shape towards the direction from which the implant will come. Alternatively, tne obstacle might 
iust be made flexible itsett by being configured In a spring-like shape such as an arch or from a flexible material. 

,ust oe rao ™^ e tne obstacle could be made movable by some exterior actuator. For example, tne flexible tab-like structure could be 
externally actuated by attaching an extremely thin and strong fiber to it which can be pulled. Said fiber might be placed in tne intenor or extenor . 
of thechamber. Aftematrvery. tne obstacle can be made movable by positioning an external member through a hole or sw in the side ot the 
chamber The obstacle could be moved itself by moving the external member as a whole. Saio external member is likely configured with a L- 
SJaoewhere the toot of said L-shaoe is inserted to serve as the obstacle. Both the extremely strong fiber and the L-shaped external member 
m^nt conform so closely to the exterior ot said chamber that they could be forced sub-dermally with it Either the fiber or external 
miaht be aSuated by constructing them, at least partially, out ot a material that changes its shape in response to electnc currents. Furtnerstill 
Ee fibe?a^x¥rtSl mar^eTmioht both be entirety obviated by oonstructing the obstacle itself or a portion tne sub-dermal actuation cnamoer 
itself out of such a material. 

With tne tr 
skin. Said cnamoer i 



i the tmpiant chambered in the the sub-dermal actuation chamber, said chamber is ready to be actuated down into the human 
Ttoer pierces the skin by virtue of being tne functional equivalent ot a needle- itself or by the end of the implant having a suttxaentiy 
sharp'poinL Once at the correct depth beneath the skn surface, it necessary, the implant is moved past the obstacle holdng it by action ot toe 
chamber's internal plunger means and pushed out the end of the chamber. While the plunger remains extened. the walls tne chamber should be 
fBtraeted out the skin, thereby, leaving the implant underneath the skin's surface. 

retracted c^^^Mnereoj like mat desC ribed tor the hair extension attachment embodiment, operating. This 

will allow the person's long natural hairs, and any implants it long enough to need it. easy passage under the connect] vlty-bnoges of the system. 

PravantinQ DnmaQQ to Re maining Hair FolHdes 

Of course tor maximum rapidity, this system is best configured as a tine-based system with multiple channels in parallel, irus 
would mean mat multiple sub-dermal actuation chambers, or needles, would held largely perpendicular to the human skin dlrectty over paraNel 
oro^inq^reas We would probably limit the number of needles per processing area to one because, being performed only once m a person's 
iitetnis ooeration does not have to be as fast as hair extension attachment The scalp-hair tops can be held aside from these processing areas 
at any given moment This is made possible by the forward tension ot the tensioning hair straightener, the b^^J™*™*"*^ 
system, and the hair handlers ability to close out scalp hairs from said processing areas. Thus, the processing areas are relatively free ot 
obstructions rust as it someone were parting tne hair with his fingers in tnese regions. 

However there still are follicles and hair shaft bases that we would rather not hit with a needle. So that the sub-dermal actuation 
chambers are orty forced into the skin where there are no follicles or hair-shaft bases beneath mem. we could Lisa the toltov^ sys^ 
contoatton. First all sub-dermal actuator chambers, or needles, are attached at the distal ends ot a tne-essembiy. jSa.d tine 
Sated back ! forth either independently of the entire processing stack or as one with the entire processing stack. At the sameends o^se 
^TendTo^ Paranef tine-assembly layer, are optical sensors that look perpendicularly down at the skin along i axesi parallel 

^esui^^BCWtoncna^rs. The oscillation pattern is such that it can be known that an optical sensor will sweep over a given area i of 
stin a krwwn amount of time before a corresponding sub-dermal actuation chamber. In other words, the needles and sensors lake ^ being 
^r a^^a^rA^^Ihe processing are£ If a sensor doesm detect any obstacles in the way of the single needie which it serves said 
^fe 9 willb^c^d^ ntothe S it reaches the patch of skin the sensor found clear. However, a do^c^staclewili prevent 
^^s^SSi^^^^va^ sensors and neeoeis move as a single unrt. each needle s actuation is controlled individually, and 

intn reoions of emotv skin which have adequate safey margns from follicles and hair shaft bases. The sensors are based on the assumption that 

t^n^^eml^^ p7ofi.esl>m empty skin. To guarantee that thisis true, a ^^ n ^^ d a ^ 
worked worked into the follicles. This cream or fluid is likely a carbon preparation that absorbs infra-red light. Such carbon P^rationsare 
alreadv used in medicine for purposes ot laser hair removal. In laser hair removal applications, they absorb laser energy so as toPeoorrenoi 
SOTmfha* SSe. Such a preparation would guarantee a disticnt optical profile for the follicles. However, the use of tolkcte coloranmeam 
needrrt be ^Sed to toose that atebm IR. Perhaps formulations that asorb or reflect other frequenaes of light could be used. i. due 

tote abSity S^etiaie^e^laW Is an excellent frequency to use. Hair shaft bases might be made optically district with a colonng agent that 

6 *^^^T*Z^Trt^ entirely on natural light, rt is probabry more likely that an externa, light source will be attached 
toausedw^s^^ 

This conversion miqht take place in consolidated sensor components atop the processing stack from which wires run to the computer in contra 
of^^eTon me ot4r hand, fiber optics might be run from sensor optical inputs to a remote electro^ptical » nv ^ f s ^ e J^ us ' *• 
liqht would be run to a remote location where It is digitally converted, rather than atop the processing stack. The advantage ot this secono 
approach is that the conversion apparatus itself could be made larger than If it had to be placed atop the hair process ;ng stock nxmnsion 

The systems will ikely control and monitor its movement over the scalp precisely using mechanims described tor the nair extension 
attachment system. For example. It likely will have wheels rolling over the scalp capable of monitoring the system movement speea 
Furtherstill, these wheels might be configured with braking capabilities so that they can stow the system down t ' ne « s ^^^ e 0 h n ^ fl r 
extension attachment system, hair density can be judged by using hair-presence sensors across the hair channels and companngjhe number a 
haSrsto itoe r^mentTSeed over the scalp. Additxjrialry. this embodiment could employee its optical follicle and hair base sensors to facilitate 
hair density estimation. In either case, the system could adjust the density of hair implants that it applies ^^J^^^^ ^^ 

Finally, the hdependem rrxwement of needle chambers makes it possible to use depth gauages to gaurantee e^skindeptt 
penetration everytime. A depth gauge might be something as simple as a collar or other such obstruction on an extenor side cj each needte_ To 
torther increase accuracy and ensure neerJes always enter the skin at the same angle, the neeoie assemblies could be grve a slight ab'lrty to 
pivot A part of each needle assembly, most likely flat and concentnc to each needle itself, could proceed each needle rtsert to toe skin, upon 
contact with the skin, this part will cause said needle assembly to pivot to the exact largely perpendicular angle, with the skin desired. Since the 
actual neecre and its proceeding part have a telescopic relationship, being composed ot sliding overlapping sections ^'^^^ • ™ 
needle will continue to move and enter the skin. Of course, the needle angle and depth coud be controlled by ^fl^^^^^; L° r 
example, the pivot that controls the needie angle could be actuated to the desired angle. Perhaps, this angle might automatically change as the 
position on the head changes. 

Ravage the Entire Process in Ord er to Remove Hair Implants 
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In order to remove hajr implants, the entire process can be reversed but wttn just a few modifications Durina me reversal ot the 
process the sub-dermal actuation chamber, or needle, will be expected to grab tne rmoant out of tne skta ratner than lernnq 00 of it To do this 
the obstruction on the Inte nor of the needle neeos to be able to temporanty move out of me way of me rmplani as tne need le rnoves down around 
it. Thts can be achieved in me exact same ways as obstruction movement is achieved above. The only difference berno a ramc-iike structure if 
used, should taper towards me bottom of me needle, or in other words, the drecoon from whch the implant will come at it 

Of course, the system has © be configured so mat rt can locate the implant and actuate a needle only wnen it is centered on an 
implant The first way mis can be done involves the use of me optical sensors as described before. The portions of me impiant especial y the 
portions of it that anchor it beneath the skin, should have surfaces of an optically distinct material, most likely in tne IR range The wav the 
system can look for each implants profile and use at least two sides of me margin of normal skin around an imwant to determine whether it is 
centered on said implant This will also allow the svstem to discriminate between natural hairs and implants 

A second way that might be used, in addition to or instead of the sensor method, involves mechanical needle guides Of course, we 
said before that the needles would Ikely be mounted n a pivoting manner, and that the needle champers are romotogous structures to me 
attachment chambers and in-line reshaping orifices. Thus, if we use the mechansms described in me analogous ernpodiment to load an orifice 
or hook, on the srie of or in-line with, the needle with an irvscaip hair implants fiper portion, men me needle assembly could shoe down along 
this hair. Since the needle assembly would pivot during mis sbdng process, me needle wouto be perfectly lined up wrm the imwant by me time it 
reached the skin's surface. The system would, likely also, need some type of sensor means to differentiate between natural scalp hairs and hair 
implants. 

One way to obviate the need for said sensor means is to first give the person a sufficiently short haircut and. next, use me hair 
extension attachment system to attach hair extensions to all scalp-anchored hairs real or artificial. After allowing the natural hairs to grow out 
use an exteremly precise hair- extension-removal system mat only removes hair extensions at a minimum distance away from the scalp ft ' 
could do mis my not applying solvent below a certain hair length. The much longer hair extensions that reman would only be attached to 
artificial hair implants. Configure me automated implant system such mat it only hooks its neeotes onto hairs above a certain lenom Thus me 
needles would only be hooked onto hair extensions attached to artificial Implant anchors and, thus, would only remove artificial tmoiants. ' 

This Device Could Be Used to Transplant Hair Follicles 

i in the 
we 

hair follicles which could be pelletized, placed in cartridges, and implanted in the head"u^g me^autom^ herein!' * 

4. Automated Haircutting Processing Stack 

Basic Automated Hairstyle Cutting Svstem 

In this alternative embodiment we will describe how the basic processing stack design can be adapted tor cutting hair with the 
professional precision required to produce attractive hairstyles. In the prior art there is a device which allows a person to cut his own hair. This 
device consists of a relatively conventional electric hair trimmer mourned in a bracket that holds said trimmer portion a fixed height over me 
scalp while at the same time supplying a vacuum source above said trimmer portion. The vacuum source bom holds hairs straight upward so 
that they all get cut at me same length and cames away hair trimmings. The problem with mis system is that it produces a harrcut in which 
every hair on the head is cut to the same length, unlike most protessionaJ haircuts which have many lengths, and mis length is limited to a 
maximum far below that required for most womens' hairstyles. Our processing-stack type system will not have these limitations. It can cut 
hairs to different lengths at different positions on the head. 

First of all, weVe said that me processing-stack hair-cutting system will be able to vary its cutting length at different positions on me 
head. Of course, this requires that its control svstem is able to ascertain its position on the head. This will be possible because me hair-cutting 
embodiment like other processing stack embodiments, will usually be guided over the head using a track-guide cap. or functional equivalent. It 
may be me normal procedure tor the system operator to move the handle unit over the tracks in a standardized specific order, or to have access 
to an input device that lets me system's computer know me nature of an impromptu track-order change. The system computer will know when 
me end of a track is reached and a new one begun either because there is a scalp contact sensor on the handle unit or finger switch the operator 
is supposed to trigger between track changes. The system will also have sensors that detect movement speed and dstance over me scalp, like 
those discussed elsewhere within this document Combining knowledge of the track number with data about the movement along mat track, tne 
system will be able to estimate its posroon on the head. This will allow the system to cut different areas of hair to different lengths. Note: This is 
the preferred method of locating unit position on the head. However, me herein-described haircutting system will be able to function wrm any 
posmon-location means. 

At mis point, we could simply configure me processing stack as a conventional tine-based hair tnmmer with me unique feature of 
being able to elevate and descend relative to me scalp. This would achieve benefits over me poor art in that rt could accurately cut different areas 
of hair on me scalp different lengths. However, such a configuration would still have a maximum hair-cutting length less man that required tor 
many womens' hairstyles. Thus, we will likely want to Implement a still more sophisticated embodiment. 

In mis more sophisticated embodiment, the system should be configured wttn me hair isolation and chambering capabllltes as 
described for the hair extension attachment system, using mechanisms described tor it such as me hair handlers or functional equivalents. Just 
as the attachment system isolated individual hairs and put mem into attachment chambers, me haircutting system will put isolated hairs into 
homologous structures that we will call hair-cutting chambers. Unlike the attachment and cross-sectional reshaping systems, which ideally, 
require that only a single scalp hair is put in each processing chamber. The haircutting system can be a little more lax and allow a limited 
number of hairs per chamber. In tact me system might very well use one consolidated chamber per tine channel mat allows many hairs 
together in ft, This reduced precision is acceptable in me hair-cutting variant because it's tine rt many hairs from a small region of the head get 
cut me same length. Atterall, mis is what happens when a professional hairstylist uses scissors. Once me hairs are chambered we will have a 
hair handler, most likely moving-tine or micro-machine based and equipped wrm a sharp cutting edge, to slide like me pincher of me attachment 
system embodiment towards the left waJ of the processing area, thereby, cutting me hairs n me processing area chamber or chambers. 

The critiaal parameter is when to trigger mis cutting mechanism. We have already explained how me system estimates its position 
on the scalp, but it must also, be positioned at the correct point along the length of the hair before cutting. The can be achieved in me same 
manner as described for pulling hairs through the cross-sectional hair reshaping embedment Pullback means and/or bendnwier means and/or 
stack elevation means should be used to pull the hairs lengthwise through me orifices m which they're chambered. Because we will most likely 
be using a tensioning hair straightener means, we will assume hairs in processing chambers are pulled tight and are. in effect, zeroed with 
reference to the amount of their length that has yet to be pulled through a given processing chamber. At trus point, the means used to pull the hair 
lengthwise through the chambers from hair base to hair tip. should be actuated. Since the rate at which this device pulls me hairs should be 
known and ideaty constant, we can estimate the length ot hair pulled through by timing. When tne system computer determines the correct hair 
length has been reached, the cutting means is actuated. (The lengthwise pull through means may or may not have been stopped.) Thus, a 
limited number of hairs have been cut to a specific pre-programmed length. This is repeated many times as me system moves over me head. 

ttBlft Even if micro-machine type hair handlers arent used, independent control among different hair channels and hair cutting 
chambers is still possible using a tine-based system. The configuration that allows mis requires tines that have hair-handier functional areas 
(like cutters) in only a subset of the channels, not al of them. This would require that me stack of moving tine-assemblies to have more layers 
and as such, be thicker. Nevertheless, mis is entirely acceptable, especially, because the system can be calibrated to take tris nto account For 
example, the tower cutting tines in the stack could be timed to be actuated later than me higher ones. This is because the corresponding lenom 
PPfJ 5 cj] tne hairs reach said tower cutting tines later man the higher ones. Also, the cutting means tsnt limited to a pmcher coming from a 
single side Tne cutting means could be composed of two cutters that mesh togetner as tne Wades of a par of scissors do. One of these of these 
blades could be either stationary or moving. 

Programming Hairstyles Into me Svstem 
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We have explained how the system can cut hairs at different positions on tne head different lengths, but how does me system Know 
whBtthosfi^lerent lenoms should be. More specifically, wnat lengths win produce a specific and aesthetically pleasing hairstyle. There are two 
^wt^^^^S^sAts tne first rremodtne system^ could beg van pasic parameters aoout tne sue and shape ol a person* 
tead ^ tfcery basedon the size and shape ot track guide chosen. Next a standard rtairstyie could be cnosen. such as trom a stanoaroueo 
o^rJbook ^^etecSon could pestered into tnl> computer. Finally, tne computer would have peen programmed witn tne hanengm 
rntnmwitim necessary to achieve tne selected hairstyle on tne given head type. 

A^eoo^man>Sr of programme a hairstyle into tne system is tp use empirical sensor measurements from a specific ^duafs 
head This waVa person could haw her hair cut once by a profession*, perhaps even a wond-famcus ^rstyto. ano nave this exact haircut 
aXatonup^ onher head tor years to come. Technically, how tne sensor measurements would be mace is * PW"9 « inar 
^^B^oTsw^ors. at a positbn where it can monitor tne presence ot hairs in tne processing area, or even m wrviouai Pwessng 
ZJS^kSLi^ tms sensor should be placed at approximately tne same height as tne shanwwged cutting hair 

^^^^^^^X^^^b or plane m said r^kjk To program me system. ,t snouto Pe nwja^naiof me 
S^ mVr^ us^g a siancardSed pattern. During ma programming operation, no hair will pe cut. loeauy. programming should Pe done 
S^rt^^cwmo i a ToTofessional harcut. and me data obtaned should Pe saved tor later use. Ot course, me system measures har lengths 
to JSSSSS^ to cut nair. as descnPed above. Specrficaiy. we wi« assume hairs un processing 

S^^rsareDu^OQW^nd are. in effect, zeroed wim reference to me amount of their length mat hasyet to be puied through a given 
^^ta^mtor At misooim me means used to puU me hairs lengthwise through tne chamoers from hair case to hair op snouid be 
flS^TrS^rate Swh^tede^cVpulls tne hairs should Pe Known and ideally constant, we can estimate me length of hair pulieo 
SSo^^ pntsence sensors detect that most hahs have been putted mrough tne cnamper past their tips, me ^ner 

TeSrm ^KbX speSTpocnt on me head. It Is at this lengm mat me cumng meanswiM oe tnggenxi wnen automated har cutting is 

r«Sirmeci in the tuture Trvis. tnel enqtns ot hai rs at ail pos/ticns on the h ead have bee n measureo and record ed . ^«^ r 

performed iitoe ^^^^^^ data can boused not only to control me cutbng process Put, also, to determine, in advance, wnether 
arUndividuars hair is long and dense enough all over to accept a particular haircut style. The density cani be aewrmr»d mi^hme 
ft* TSJSting rnethods. descnPed elsewhere in mis document or using sensor means sensitive to the volume ot hars passing Petore 
r^m^ehairchSnels. Such vrtume^ensrtrvity might be possible because increased har volume will affect me eiectnc currents 

or eiftctromaanetic radiation circuits ot the sensors more greatly. ^ . 

^Sr^Smce sensora wS likery have a range of sensitrvny so that they can discriminate between having a processing chamber fuU 
oV Sim in foS S I SS?M ^rs^m^mter. A sparser/ filled chamPer, tor pracDcal purposes, could Pe treated hke an empty 

^e^ lengm and position data can Pe applied to another person's head of a ditterent shape and size by e *»^^^ 

in me rase ota greafly^eeoed hairtne. mrowmg out corresponding data points altogether so as to fit haiMengtn data to homologous 

-fr?(^no^Temlfme track-guide cap is positioned on me head correctly, me system might require scanning runs betaecuttng. 
If mJcap ns rnfsaJ.gned.fti sysie^W retire me user to realign it or tne system could calculate new cutcng-posroon data based 

SSS estimaMMDy me MmaeMHLcngar hairs stay in the bend-under bete longer and activate more sensors 
tha^homy ones It placed on me bend-under Pert assembly, this array is likery constructed in a flexible manner. 

it is .mporant to keep mem dean. Ths might mean a tine-based part swiping , over 
tmpSS^ or in the case ot sensors placed along me bend-under Pert assembly, having one or more tabs on me edge ot me 

»cn^ 

r^i^adiacent to me processing chambers. This way as hairs are pulled through me processing chambers, color "/option about 
CSlen^^^ me head can be recorded so mat later a oo.orant appl»cat>on system could duplicate the 

^^ucTS measurement ot movement over me scalp is me most akely way to measure system movement^ estimate 
pott* & . mSp rt someming is known aoout the volume or number of hair on a persons head 

vo^mi o> courthair number passing mrough a har channel could be used to estimate movement, and from that position on me 

important that the operator hold the system sufficiently near the scalp. For mis reason, sensors mat measure scaJD contact or 

t^MW 5*™ is used to hold the har (more) perpendicular (man Its natura state), to*. i sc^por it 
JK^aS^ it should Pe done, otnerwse. the system might not be pcsrccr^^ me ^enp^ ot 

metorsbcwrecSv Toroke sure adequate straightening tension is being applied a pressure sensor could be used to o^jmost 
IperS^ ^ehairsuHder tension. Thelystem could be calibrated so mat me hars JJJ^""^'^ h 
S^ese^Tmycemn amount ot force. It they don't , they're not under adequate tension, and me system cc^i^(rt one is 
^^^ ^^^trS^mBas^ such as sounding aarms and/or ceasing me *W™^J^*»1 Sar which 
esoecSrv aSna These pressure sensors ae likely configured wtm a me or band, perhaps unde tension ttseft or asolid ' bw wh Wj 
^^c^esses^o w nan? most likely positioned above me processing stack and .deary aligned largely perpendicular to har 
^aPoTa^ sensor memo* tor domg me same might Pe employeed such as 

n^ngan op^beam across and area where hars should or shoud not be it mey are under tension. 

1 sS^^^S^^ ^ Form* reascn. mereexists in the pnor art a class ot device known as mtonJns ,*» 

Whemer coSnxtodu mar^ W rated scissors or as an eiectnc hair mmmer, mese devices work by cutting only one outot aj specific 
nunSefol SB^oSs^Mh example, they might cut one out of twerve hairs that pass mrough mem. this is acceptable me first 

SSMSSSS^^ laS time after m. hairs cut grow partial*, but not all me way back to mar onginai lengm. me 

«£S in hav« rW^r thinned aoan Shell desire mis because her hair will be getting overtv mick dose to me head, but not at 

^veTiwotten^w because conventional minmng shears canl cut me same exact hars mat mey did the first time. Tto after 

toninn ^r^rTflTfl used a second time, most of the onginalry mimed hars will reman me same lengm while many long hars get 

rtotjusTctose to 9 me^ad. This means that ermer tne portions coser to the head worn be 
minred enouoh or the portions farther away from me head will pe thinned too much. t_, 

^I^^^Sngs^-cns. an idea thnnmg shears system would cut me exact same r^rs ^f^J^Sn^^S^SLr 
while not cuttnc^P^evcusry uncut hairs. Such a systemls possible by integranng the aPove-cescnPed ^^^J^^^^ b9f 
^ereormorS^ system where mey function srmuitaneously. One change mat would have to be 

s^bTSaced towaSme tops of me hair-cutting chambers, approximataly one to three centimeters WW^^ff 
T^dis^cTSec^ome hair grows in the several weeks expected between thinning sessions. While mehajrsare b»ngpuned 

mwrhme^nan^ tips ot the shorter thinned hairs Petore sad shorter hare have cleared me ^ngcm^rs. At or 

Sr^^ioWlv^^r^teSon. the hair cutting means positioned below should be actuated. Unlike me programrr^.hajrs^e-cu^g 
SSl SSStor o&Z Pe^nance. me nar thinning ernbodiment requires each harto be iMMUg ^PWBto 
om^no^^an^iwB to Pe anindependent cutting mechanism and independent sensor mechansm ^^^^^^T 9 
5£STr H mmtmana ^air ^ere Tplaced intoa single chamPer. either longer hars that we rem supposed to get cut would or shorter hars 
tasmS wete^SedS ^tSSSrV These separata cutting means aS most toealy configured by piaong me cutting edges as functional 

^ ^ m S^™%&^l*^ lor me hair.mir«ng embodnnent can be used ,n a manner that prices P^^™ ^ 
hairstyles. In o^ worts, mbtonger hara that arenl to be cut tor thinning are dealt with n me same manner as descnPed above tor the basic 
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automated pre-programmed hairstyle cutting embodiment in tact, a system can be embodied mat performs botn tntminq and rairstyiinq 
rucrmons simultaneously on one pass ever tne head. 

Annh/inn Cotonno Aoents tr> Simulate a Preview Before Cutting 

In order to gain a client's confidence before allowing the systBm to actually cut the hair, the system could be cortioured wrtn the 
capability to simulate the appearance of what the haircut will took like by applying a dark temporary hajr cotonng agent to those portions of tne 
hair which are planned to be cut while not coloring those portions that will remain uncut 

This is achieved using the same process used for timing the actuation of the cutting means, however, instead of actuating a cutting 
means, a color application means is activated. Naturally, the color application should begin at the exact same point cuffing would have been 
performed and it should continue until the hair's tip is reached. Perhaps, a hair presence sensor could be used to determine when the hairs tie 
has been reached so as to prevent wasting cotonng agent. Most likely, this coloring agent will be applied to hairs at locations within the (ntenor 
of the processing chambers using eitner bare nozzles or coating orifices, as described for the hair cross-sectiona) reshaping system The most 
probable position of the ccionng agent supply is through the left wail as described tor other processing stack embooiments. 

Computer imaging could even be used Id produce a preview picture of a person showing these colored areas automatically edited 

out 

5. Dynamic Hair-Channel or Other Functional-Area Designs 

In the embodiments described up until this point, it has been assumed that the halr-cnamel wall means portions would remain 
stationary relative to the processing stack configuration as a whole. Likewise, many functional areas disposed on said hair-channel wall means, 
such as nozzles, intakes, and dipde ends of a sensor gap, would also remain stationary relative to the rest of the system, in such systems, hair- 
channel-wall spacing remains constant. However, we can confiaure designs where the hair-channel-wall tines (or more broadly tunctional- 
area-supporting projections into a mass of hair) that support the hair channel walls themselves move relative to each other and the processing 
stack (or more broadly system) as a whole. 

More dynamic configurations are possible where the hair channels formed between said functional-area-supporting projections 
(perhaps, tine-like, perhaps not) could do things such as reposition themselves relative to hairs, perhaps, even going to the hairs rather than the 
hairs to them. This can be achieved by configuring said functionaKarea-supporting projections involved as moving and capable of forming 
Isolation areas within the areas between some of their functional areas (usually including their hair-channel-wall functional areas). This might 
be achieved by functional areas on a single projection moving relative to each other, for example by micro-machine means, and/or entire 
functional-area-supporting projections moving relative other functionaKarea-supporting projections. Hairs may enter said isolation areas by any 
of, but not limited to. the following: 1 . Hairs being moved in by a mechanical hair handler 2. Hair-Channel- wall-based tunneling means guiding 
them in 3. Pure chance 4. Hair attractive or repulsive force means, such as static electricity or air currents 5. Sensor means guiding the 
movement of said isolation areas to hairs 6. Sensor means telling a computer that functional areas which form an isolation area *> close around 
a hair(s) when said functional areas happen to be in its proximity. 

Said isolation areas can be one and the same as the processing areas when performs the desired functions on the har or said 
isolation areas each with a hair(s) in them can be moved closer relative to said processing areas so as the net effect is that hairs are brought to 
said processing areas or sub-areas within said processing areas, such as processing chambers. 

Note' 

•We refer to functional-area-supporting projections extending into a mass of hair rather than tines because we aren't requiring that 
there be multiple projections nor that they be configured in a tine-assembly tashen 

•The above-described funcbcftal-area-supporting projections might, (n addition to. or instead of. a hair-channel-wall functional area), 
support functional areas desenbed as metenng-area side walls, isolation-area side walls, processing -area or chamber side walls, (but 
not limited to this list.) 

-Various functional areas such as hair channel wall means may form hair channels or hair-channefeng areas during processing even 
if said channels and channeling areas arenl present all of the time. 

Regardless of whether a dynamic or stationary hair channel configuration is used, those functional areas of hair handlers which 
manipulate hairs by making surface-to-surface mechanical contact with them could be replaced by function aJiv-equivalerrt hair-handling 
functional areas which generate (non-sol id-based) forces that effectuate hair manipulation. For example, moving fluids (liquid or gas), electrical 
charges or currents, forms of energy including, but not limited to. sound, heat magnetic, electromagnetic, could be used to manipulate hairs in 
homologous manners to ways many of the direct-mechanicaHxntBct functional areas do. The mechanisms mat generate these (non-solid- 
based) hair-handing forces could be deployed on tines, or more broadly, functional -area-supporting structural projections into a mass of hair. 
Said mechanisms likely occupy relatively discrete positions on said structural projections, in a similar manner to mechanical-hair-handler 
functional areas, fluid-output nozzles, and hair-channel sensor gaps. Furthermore, they are likely powered in anaiagous manners, for example, 
by fluid or electrical supply lines. Note: If etetrcal charges are used for manipulation the system might (or might not) be configured so that It 
imparts a certain electrical charge to the entire human body and/or alt the hairs on it The means that does this could be part of . or independent 
of. the hair-processing system itself. 

This dyanmic halr-channe^waJ design could applied to embodiments that serve various hair processing functions including, but not 
limited to, those described In this document such as hair-extenswn attachment, hair-coating application, hair cross-sectional reshaping, 
automated haircuttng, automated haiHmolarn application. 

Finally, just as the dynamic hajr-channei-waii configuration can be applied across many embodiments, so too can features illustrated 
in one embodiment be applied by analogy to other embodiments. For example, the processing-stack-elevation system, shown illustrated for the 
cross-sectcnal hair reshaping system, can be applied to the other embodiments including, but not limited to, hair-extension attachment, 
automated haircutting, and automated hair-implant application. 

REFINEMENTS AND IDEAS CONCERNING THE OVERALL ATTACHMENT 
SYSTEM (and other types of processing by analogy) 

—Attachment System Enhancement Fgatureg— 

Just as the attachment stack can be embodied and enhanced in many ways, so too can the overall attachment system. The following 
represent variations, and in some cases, enhancements of the overall attachment system. 

""Different System Tvn«s on Qnp Handle Unit 

REMOVAL AND ATTACHMEN T SYSTEMS ON S AME HANDFLF UNIT 

Originally, me hair extension removal and attachment systems were placed on two separate handle units. However, a system where 
the attachment stack follows immediately behind the hair removal system is a possibility. In such a system, hair extensions are recylced in a 
different manner. Rather than first filling clip cartridges with hair extensions from the removal system, hair extensions from the remover are fed 
by a conveyor system directly to the attachment stack. The conveyor may first take the hair extensions through some type of refinement system 
that may do things such as dean, son out undesirable, and realign how the conveyor holds the hair extensions. Aftemerattveiy, the hair 
extensions maybe taken directly from the removal system to the attachment stack. Regardless of the path the conveyor takes in the middle, It 
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will tvoicallv leave me back of me remover wrm detached hair extensions and bnng mem to me attachment stack from me back or too. in omer 
woros it will looo around from me from of me handle urtt to a place towards farmer Back m tne traibng attachment stack, in sucn a system, a 
sinale pass over each scaip area would bom remove hair extensions and men reattach mem closer to me scaio. NaturaJfy. such a system would 
ideaJrynave a hair straightener. It may use one hair tensioning straigmener mat precedes bom me removal and attachment systems or two 

straig ^^^°[^ I S5e^tta^mem slack and straiottmer can each be considered a seperate functional unit. Each functional urn snouW nave 
dose contact wim me scalp, m FIG. 78, it is shown how me attachment stack held by Its belt buck* and me straigntener ootn were allowed to 
rotate relative » the handle unrt and each omer in order to conform to me surface of me scalp. Retemng to FIG. 75. rotation of tnese two 
runettonaJ units is achieved by their peg-in-hole connection to me stilts B of me handle unit However, wnen more man two tunctwnai unrts are 
attached to a single handle unit, a sightly different system for allowing me mem to conform to me scalp must be used. Fa examae. all 
functional units could be mounted wim resilent connections mat permit meir movement bom rotaoonaliy relative to and vertcaDy awey from me 
Bcato This includes simple attachment by spring or rubber band to me rigid handle unit, mounting on a nandle unit comprised of independently 
flexible seoements or introducing additional pairs of nandle unit stilts where each pair of stilts has me atfity to retract away from me scalp when 
pushed in and resiientry rebound towards me scalp wnen tms pressure is released. These additional pairs of softs would most likely be 
introduced one behind the other. 

CROSS-SECTIONAL RESHAPING AND HAIR ATTACHMENT ON ONE HANDLE 

Ano^r possible combination of two system on one handle is to place a hair cross-section reshaping stack in from of a hair extension 
attachment stack. Such a system wouto reshape me cross-sections of natural scalp hairs and men attach hair extensions to mem. Naturally, 
such a system would ideally have a straightener. ft may use one straightener mat precedes bom me reshaping and attachment systems or two 
straighteners. one proceeding each drectty. 

HAIR EXTENSION REMOVAL AND CUTTING FUNCTIONS ON ONE HANDLE 

Yet another possible combination of two systems on one handle Is to place a scalp hair cutting system after me hair extension 
removal unit The hair cutting system coUd be either be some form of conventional electric hair tnmmer or me automated hair cutting 
Drocessma stack embodiment In such a system, me hair extensions would be removed and scalp hairs cut to me desired length m one step. 
Such a svstem is desirable for people who want to keep their natural scalp hair very short and unseen relative to me hair extensions. Ideally, a 
straightening system should continue to tension scalp hare as they am cut and m^ 



"-Pre-Programmed Styles: 

— Another labor-saving strategy Is to use hair extensions that are already cut to the correct lengths before they are attached id me scalp 
hairs Such a system would make possible pre-programmed hairstyles. To best do mis. the hair extensions snoutd be cut to length by me time 
mey are placed^ the hair extension cartridges. Since hairstyles usually are composed of hairs of different lengths, me clip cartndges will have 
to be filled wtm hairs of a variety of lengths. This can be done several ways: 

One way to fill clip cartridges wim a variety of hair lengths is id fill each clip wim hairs from different sources. This can be done by 
moving me hair extension clip cartridges relative to their tilling sources. _ 

Another way to fill dip cartndges wim a variety of hair lengths s to cut hair extensions to me correct lengths as they move on a 
convevor svstem headed towards the dip cartridges. The best way to do this b to introduce a hair-tensioning and straightening means such as a 
vacuum along me path of the conveyor. This will pull all the conveyor held hairs largely straight and perpendicular to meir supporting conveyor 
svstem Further place a cutting mechanism such mat the tensioned hairs must flow through it at some pant along meir lengths. The cuttng 
mechanism should be given me ability to move towards and away from the hair supporting conveyor. This will allow me hairs coming mrough 
me conveyor to be cut to a variety of controlled lengths. As such, the hair extensions placed m the clip cartridges can have a vanety of lengths 

me cartridges. 

-Utility Feature* fSattev/ MarntcnenceV-Macro Lever* 

The attachment system might have certain features incorporated into ft that ensure safety and system maintence. I cal these features 
utility features. The following are such utility features: 



■^^crwr tnc ^re^er f^le units could have some means of applying degumrmng. Iubncatx>n and disinfecwn that is used 
between hair attachment sessions. This application means could be a system thai pipes me venous maintenance fluids to tne handle unrts and. 
wrhlps sora^onmem^matively^ handle units could soaked in tanks of lubncation. cleaning and disinfection fluid This flmd 
SpSon^eW could be deployed au^maocally between sessions. It soaking tanks are used, sensors such as floas. ^ d bejr^rporated 
asbartof the handle units in order to enforce dunking in the tanks. Dunng fluid application, me moving parts could be activated so they get 
ffied^tSore .fluid application, me vanous^appi^on outputs, such as adhesive and solvent outputs, should use ^egmeprwuni to 
pull mar contents back into mesuppfy lines. This will cause air bubbles to form at me output nozzles. These air bubbles should obstruct 
SSranw inrnm? supply lines, preventing mixing of cleaning fluid wim me output fluids such as adhesive s. Whether sprayed or dunked, the 
n^n^ntesr^d^ pac^ in a largely sealed container during cleaning to prevent cleaning fluid from escapxig and causing a mess in me 
haj^!sajo^^n^iikeiy has adrarv Addroonaly or instead, heat or UV light might be applied in mis container to facilitate cleaning. 

~"Use of Sensors to Monitor for Co ttptT Handle Movement 

— Both me art meter handles are typicaly run over me scaip by following between track-gukjes placed on the surface of me 

head in order to ensure mat these track-guides are followed and that the system is moved over me scalp at me correct speed, alarms could be 
used' Tracking centering alarms could be based on sensors that measure pressure against me track-guides or electro-magnetic sensors, such 
as optical or magnetic sensors, that measure relative position of me track-guides. If magnetic sensors were used, me track-guides would have 
to beirnoreanaied with a rnagneticalry detectable material. Pressure sensors that give feedback on how hard me me system system is being 
held against the scalp might also be helpful When such pressure sensors show that the system has been moved too tar away from me scalp, 
me system's computer rniqht be programmed to assume me end of a track-guide row has been reached, or it It knows otherwise because of 
SSr rZIe Tspeed ar^tence measurement device, rt could alert me user. Finally, if me system is being moved over me scalp 
too fast an alarm could sound or trigger a mechanism mat acts like a break to slow the system down. 

—Tenelonlnn Hair Straightener E nhancement ^Bluree"* 

^rearoaten^tive ways of configuring a hair straightening and tensioning means. Below are descript)ons of variant tensioning hair 
straightener embodiments: 

The scato hair straightener originally was shown as a set of tines that first moves sideways (against another set of tines) to pinch 
scalp hairs and men moves upwards to straighten mem under tension. However, me straightener could be configured so that it only has to move 
sideways in order to pinch and hold scalp hairs. In order to move the hairs upwards away from me scalp, air could be blown or sucked m me 
encorporiaie direction. Hairs would be held firmly when the sideways motion pinches mem. and move upwards when sideways mopon 
releases the pinch The pinch and release motion should occur fast enough that me system can be moved over the scalp at a desired speed. As^ 
wim most straightener designs, me scalp hairs should be pinched and firmly held dunng hair processing and metering. It is not as important mat 
hats be hetiunoer tension wnen they are being brought into or exiting the attachment area, rt should be noted that any means capable of 
conveying hairs upwards could be substituted lor air, such as forces derived from electrical charges. 

—Use of Non^niH-Ba.sed Pome* to Straighten Hair. 
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Systems mat used non-solid- based forces to straighten tne hair could be employed. Functional areas which generate these (non- 
sol id- based) hair-lifting forces could be positioned on tne straighteners surfaces (likefy tine-based surfaces) homologous to tnose illustrated in 
the first-described emboidment of tne the tensioning hair straightener. ft torce-generaung functional areas are actually positioned on surtaces 
which extend into the hair, such as tines, then these surtaces may require pathways through their supporting structures in order to power the 
force-generating functional areas. For example, air could be earned to the functional areas n hollow tubes but output only through discrete 
functional areas in the form of nozzle on a tine's surface. However, the vanous non-solid-based forces used com necessarty nave to be appied 
on functional areas supported by tines or any type of projection extending into a mass of hair. Instead, the force could be apoiied from a general 
location exterior to mass of hair on the human head. For example, vacuum rrtaxes or eJectncaity-charoed surfaces could be used to attract tne 
hair upward. The intake nozzle or attractive charged surface comd smpiy be placed on a fixture mat hods it a desired height above tne scalp. 

The types of non-solid-based forces used to lift hair include, but are not limited to. moving fluids (liquid or gas), eiectncai charges or 
currents, forms of energy including, but not limrted to. sound, heat, magnetic, electromagnetic. 

Systems that use air to help straighten hairs away from scalp should have their air nozzles placed in vanous manners. It the air 
nozzles suck air into themselves in order to create a vacuum, they should be placed a distance above tne scalo at least eaual to tne the desired 
length of hair straightening . Alternatively, if the ar nozzles blow air out of themselves in order to create positive pressure air currents, they will 
usually be placed near the scalp below the desired length of hair straightening. In either case, staightentng systems that only use air and no 
mechanical pinching are a possiblrry. However, they're less able to hold straightened hairs under tension than systems that use mechanical 
pinching. 

Generally, air and ether non-solid- based forces will perform the hair lifting and staightening function better man they will me hair- 
engagement-holding function {such as pinching or tension- holding via hooking or ptnchng). Thus, me a hair straightener when uses non-solid- 
based forces to lift will likely retain a separate hair engagement function such as pinching. For example, a system that uses air currents to lift, 
but having some portion composed of pinching tines like those shown in me first-described embodiment is a likely implementation. This 
pinching portion may (or may not) be limited to only one portion of the straightener. such as a band along its top. This type ot configuration will 
likely still be used even it non-solid-based forces are generated by mechanisms which are NOT supported by projections extending it a mass of 
hair such as tines. For example, vacumm intakes placed on fixture (which itself could be pan of the straightener unit) mat holds them over the 
scalp could be placed above a pinching means (Ace a set of pinching tines). The vacuum would generate the hair fitting, and me pinching means 
could be sotey responsible for pinching and holding me hairs in position. 

*"*Usa nf a Rotary Means to Straighten Hair 

Rather than the using tines that pinch and slide relative to each other to tension scalp hairs, tines mat rotate relative to each other 
could be used. Such a rotary straightening means might be rollers of a largely cynndencal shape used to move hairs away from me scalp. 
Alternatively, the rotary means might be belts that are used to move hairs away from the scalp. Regardless of the exact configuration ot me 
rotary means, the rotating members should typically be used in pairs, functionally and structurally analogous to me tine pairs of the first 
emobodtment of me straightener. Each member of a pair should rotate in an opposite rotational direction man the other, and their closest rotating 
edges should bom move in the same linear direction away from the scalp. Although (ess ideal, a system that uses rotating members paired not 
with other rotating members but with stationary surtaces is possible. Regardless of whether rotors are paired with other rotors or stationary 
surfaces, scalp hairs should be guided between each member m a pair in order to allow the rotors tight contact against me scalp hairs. In order 
to guide hairs into these tight central passageways, the rotary means should be proceeded by narrowing areas that funnel the scalp hairs into 
said passageways. These tunneling passageways could be formed by placing pointed shaped projections in front of me rotating members. 
These pointed projections could be non- rotating and independent of me rotating members or part of me rotating members, tor example, the 
rotating cyt riders could have fronts that narrow into cone shapes. Regardless of the exact nature of the tunneling system, it should prevent hairs 
from going between two seperate rotor pairs because me most lateral rotating surfaces of each pair move n a linear direction towards me scalp. 

The rotating pairs should be able to exert a certain amount of pinching force on the hairs between them. To best do this, each member 
of the pair could be resiliency mounted relative to me other. This resilience may be achieved by a mounting each rotating member on a resiient 
axils, by placing a resiient material under the rotating belts, or by fabricating the rotating parts themselves out of a resiient material. 
Alternatively, the pinching force could be achieved in the same manner rt was in the straightener ongrtalry described in me original embodiment. 
In other words, my actuating the staighteners tines (or pinching pairs) together. 

The rotating members will likely be driven by a mechanism such as a pulley system that has a belt or cord interlaced through it It is 
most likely mat each individual roller will not be independently powered, but all me rollers will be connected so as to share a single power 
source. This connection of rollers could benefit from a connectivity bridge situation where the tines are me ri dividual rollers and me connectivity 
bridge between mem is me drive system. For example, the ben or cable in a shared pulley system could be considered a connectivity bndge. At 
those areas between each roller pair that form the hair pathways, the drive system should be elevated above the desired length ot hair 
straightening. In these same areas, tne dnve system should usually have a shield near it that separates its moving parts from me scalp hairs. 
However, me drive system can extend downwards towards any lower-lying rollers in any of those areas where they do not intersect me scalp 
hair pathways (hair channels). 

Although rollers in each pair (of pinching tine structures) must rotate n opposite (rotational) directions, it is most ideal to configure a 
drive system that uses a single belt or cable moving in only one direction, in order to get a single direction dnve means to rotate rollers in 
opposite directions, it will is best to contact opposing rollers from opposite sides, be twisted backwards around certain rollers, or first contact a 
direction-reversing roller or that goes on to contact a hair pinching roller itself. 

If belts are used as the rotating pinching means, men belts of various heights (their direction of move is perpendicular to me scalp) 
can be used along the length of the hair straightener. For example, taller belts that touch the scalp, in order to pick up hairs, could be used at me 
front of me straxjhtener. Likewise, shorter belts that do not ouch the scalp, but remain above the attachment stack where they serve to keep 
hairs straight, could be used at the back of the straightener. A functional equivalent can be achieved by stacking rollers. The stacks should be 
linear with hair pathways between them. Such stacked rollers would only need to be driven by a belt from the back ot me straightener ff they 
interlocked with each other so as to transfer rotational movement among each other. This interlocking would most likefy Include me use of much 
thinner rollers or gears, that do not come in contact with me hair, placed between the rollers that do. Said thinner rollers would be used to 
transfer rotational movement among the larger roiers in a manner so that they all rotate in me same direction. 

•^Independent Ptnehiny Means Used With Straightener 

Regardless of the type of straightener used to lift hairs, an independent pinching (or other form ot engagmerrt) means, most likely a 
set ot pinching tines, could be placed over it (or in the case ot non-sobd-based-hair-lifting forces, sometimes under me areas that generate 
them). This pinching (or other engagement) means would not be responsible for lifting hairs over the scalp. Rather, its primary duty would 
simply be to help keep the straight hairs that enter It straight ft could help a pinch-and-release type strcughtener (the type in the original 
embodiment) by pinching when the lifting mechanism below releases. It could also help any type of straxjhtener by securing tension or pinching 
in a manner that it acts tike a break, stopping forward advancement of the attachment or removal system. For example, ft might be desirable to 
stop forward movement ot the attachment system while hairs are being attached, ft also might be desirable to secure me tension on me scalp 
hairs while they are. for example, being metered out by a hair isolation system. Such a pneher most ideally should be composed of or coated 
with a high coefficient of friction material such as silicone rubber. Although some use might be found for such a pincher break with the remover 
system, it is probably best not to use is mere because rt might prevent me bend-under belt system from carrying detached nar extensions away. 

""A DESCRIPTION OF THE STRAIGHTENS W>TH RESPECT TQ THE ENTIRE HANDLE UNII AND ATTACHMENT 
(PROCESSING) STACK 

Regardless ot its exact mechanism of operation, any straightener will usually be positioned in a special manner with respect to the 
attachment stack or remover, or any other processing system, for which it is straighterang scalp hairs. Since a straightener may serve either an 
attachment stack, remover or any of me processing-stack emboolments.whether described herein or not all win be subsumed by the phrase, 
"processing system.' Below various attributes of straightener position relative to a processing system are desctrbed. 

First, a hair straightenrig system should usually be positioned in a flexibly yielding manner mat allows it to move relative to me 
processing system (tor example attachment stack) it serves. The following describe some methods of such placement 

The straightener is often locateo' in the following manner 
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•Attached, either directly or indiecdy, to handle means AND intrant of a prooass.no system, such as the attachment stack 
pSt SSd back over a process™, system, such as the attachment stack. 

The straigmener usually moves relative to the processing system in one or more ot the following ways: 

USS&Z I sfnr^oromTfle^mSrS^ sireightener «sel. made from detonna«e matenais. so thai in can move m one « more o. 

?5e SreBacti& away trom. and advancement towards the scalp 

-^^^^ITZT^S^^^^^ a suaightener where m. entxe urm moves, tney eiso usua.lv apply to a 
stralghtener tnat allows part of itself to retract into itsetf. 

FnrTfl ^^^^^^^ should usually exert force on scalp hars within *e following areas with respect to tne 
processir*^^ 

^^nlirsinme following areas. designated by letter described below and shown tn RG. 121 . 

A- The force extends down below and in front ot the attachment slack (processing system) down to or very near the surtace of the 
scato AND may abo exert this upward force on scalp hairs in one or more of the following areas: 
B- The force remains in front ot the attach mem stack. 
C" The force remains above and in front of the attachment stack, 

P^OPTToS^ Z C & 6 ™J££T££&<* ~ * ™ attachment stack (p^g system, that the forces 
,Se Jositons ™chmat a hair tying flat on tne scalp experiences these torce-ereas A.B.C.D. sewentjaUy. 
mawain ^T^^orrh rtghl only eSpenence forces altnbutabte from only one of these areas (or an area witn one of ^ are fl ' 
• '^£J!iZi~«!L *^bad&/ forces out said force-attributable area In other woras. it might be moved from one area to tne next 

* m J^X^T,^^^X^^» MuehceS by the next area. This option is Would not be the case it. tor example, air 
S^w^S^lacl^rfa ^^anolds^em several cm over the scalp because the resulting air currents would u^r™, 
intakes it an acuation means or non-solid-based force-generating actuation means had discrete functional 
Brra8Ca S'.^T^S teu* ImwS i tSJSS of huW haTSen said tanceonal areas could limit tne.r spheres ot .nfluence. 
fSm» mmE35« m £K SSSSg ™ Spheres of influence include, but are not limned to. nr-cr^machine actuators. gentle 

* <£m. gWat^y^es pla^Tnearthe haTrs. elactncally-charged surtaces placed in a similar manner.) 

Note: 



Movrno hairs throu* the staightener in increments trom on functional area to tne next may be desirable because it o more 
predK^eSeSt^i^rl^ide of the hair straightening system. An example short distance wouW cenamly mduoe a 

SSJST^stonw me r^FbVe£mXrtstafc electricity was used to orient hair in a more perpendicular onentaacr .me seatoJ J™ ~W 
""""IS ~J£«i \J2 t^Z ^'^ra^^Tnoine hair technically aren't tension. However, we would stm consider such a system to fan under 
IV^XZ^^Z W mat in niny empodimems ot the tensing hair strainer ma, me tensxm tsnl 

real. It many it ^^^^^^^ channels (if It has any) should line up with me processing stack which it serves. This way 
me hairs the processing system* crtarmete and will not have to be re-funnetod into rows again 

-Hnnmn^imemtlTH^ ^ ^ aRatJiment stack ^ halr exwnsl0n removal system were shown. These handles may be 

ro» over the sea* without disturbing the hairs ^at cause them to automabcallv brake 

Sen? £S ^mS^^rrit^rS^^ enactment stack, or analogous processing system, up and down relate to 
^ scalp - e. ualal „„.,,.., DroceS sina stacks could be connected to a flexible backbone means mat holds mem aligned wttn me tracks ot the 

?K^£!!!t<s^^ above^escrioed assembles may even obviate me need tor using a 

track-cap. 

^m^^U^^M^m^- remova) systems au must be supplied with various M™- ™* 
be erwrw.^h^SS^me^STw vSous substances. Annougn cscussed to a cenam extent before, below rs further dscussion ot 
supply •contact-cards.' as iUustrated by B it FIG. 67. to consolidate many elecmcal »ntBCts into a single njr* 

S as asingle object, idealy out ot a flexible tough piastx such as teflon. 

— TTmiTTWllY IreulrTtinn 2™^^ ' "^ ^ a contact-card immediately before they connect wrtn me attachment stack. However. 
wemaye»^pa^^ 

tnat must remain hot cdd. a otherwise protoc^^mme «hwrom^ Far JS^^^'J^I^^^Srei^n these bundles. 

^ S^is^rnoossible men me contact cam mgra be made out ol an insulatjve material or a sealant matenal 

^^mT^^i^f^ ^ ^^ a«**™»« svack arto wrlere me memory msulaUve wrapping ends. 
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Although most likely used with the attachment stack, the aJaove-descnoed temperature control strategies could also be used witn me 
hair extension removal system or any analogous processing system. 

inuid Propulsion Systems: 

Aohesrve and other liquids used in the attachment process, or any process, can be propelled through the supply lines by pressure 
appked by several different methods as described below: 
— ftfls-m-nne propulsion 

In the first method, adhesive or other fluid could be transported to the nozzle outputs via air pressure behind it in the supptv line. In 
such a system, there is no need to suck the fluid back towards its source resevotr. This is because only a small amount of fluid has been intuseo 
into the fluid supply lines. Any excess fluid remaning after a single use can simply be expelled. This is possible because mis small volume ot 
adhesive or otner fluid is pushed from its source resevotr several feet along a supply Ine by air pressure behind it m me line. The line onry 
contains a small amount ot fluid at me very front ot me pressurized air. This means me fluid supply line will be emptied between uses and can 
actually be blown or washed out before its next use. 

Such a system will usually have a small chamber that is filled up by a much larger fluid supply resevoir. Once me smaller chamber 
is filled, perhaps by gravity, a valve between it and me main fluid resevoir should be dosed. Next, a valve that supplies mis smaller chamber 
with air pressure should be opened forcing me adhesive through the supply line. This air pressure should be introduced into me smal chamber 
such mat it is behind the adhesive. For example, the adhesive fane could exit through a tunneling bottom in the small chamber, while me air 
pressure could be Introduced from the top. Sufficient air pressure should be applied n oroerto bnng me adhesive to Its output nozzles in me 
attachment stack. This can be done by applying a timed pulse of air pressure, or by constant low pressure air. Constant low pressure air will be 
sufficient to move me adhesive through me relatively wide supply lines but not to expel It through me thin output nozzles m me attachment stack. 
Naturally when adhesive is desired to be souirt out of these nozzles, air pressure will be applied in short powerful pulses. Any small amount ot 
excess adhesive that remains at me end of a session can simply be discarded by forcing it out nozzles. The lines can even be washed witn a 
solvent and then blown dean. If a washing solvent is used, it should be introduced into me same small chamber in the same manner that me 
adhesive was. 

1 inuiri-ln-linfl nropulston 

A second type of propulsion scheme pushes adhesive through the entire length of a supply line soiey by raising the pressure in me 
main adhesive resevoir. ft has an entire supply line of adhesive uninterrupted from the resevoir. In such a configuration, when adhesive is 
expeled through an output more always takes its place from behind. This means mat to prevent adhesive contamination between uses, negative 
pressure might be applied to suck me adhesive backwards through its supply line. Hopefully, the resulting air bubbles at the tip of the supply 
lines will prevent contaminants from moving backwards down the supply line. 

A system such as this one not only has an adhesive supply line that leads straight from main adhesive resevoir to the adhesive 
outputs In the attachment stack, ft also has to have some means of applying bom positive and negative pressure to the adhesive in mis large 
resevoir. In theory, a mechanical means of pressing directly against the contents of me resevoir could do mis. However. It is more practical to 
apply air pressure into me resevoir. 

Regardless of the type of actwsive-proputsion scheme used, these propulsion schemes apply not just to adhesives but all fluid 
outputs used in the attachment process, or by any type of processing system. Each of these various fluids should be kept in Its own resevoir. 
Each of these resevoirs will need to be cared fa in its own way. For example, cyanoacryiate adhesive cures upon exposure to moisture In the 
air Its life could be extended if the air at the top of its resevoir tank could be kept dry. such as witn the use of destccants. In a similar manner, me 
wax-rosin mixture will turn solid If not kept above a certain minimum temperature. Thus, the wax rosin resevoir tank should be heated pnor and 
during system use. 

—..Using Color Adhesive: 

Most ideally, a clear invisible adhesive mat works fine with all colors of hair will be used. However, if using different colors of 
adhesive on ditfent heads of hair is desirable, men the system can accomodate this by using one ot me following methods. You should note these 
following methods apply not just for dealing with various colors of adhesives. but also for dealing with various colors or types of fluid to be 
applied on me hair such as various coatings. 

— >Mixlno Custom Colors: 

When creating custom colors of adhesive, relatively pure coloring agents can be mixed together in proper proportion and added to the 
adhesive. Alternatively, me adhesive could be supplied in several primary colors which are mixed together in proper proportion. In bom 
methods, mixing must occur. This mixing will usually occur in a small mixing chamber. This mixing chamber might be placed anywhere 
between the adhesive supply resevoirs and the adhesive output nozzles. In fact amply placing several pnmary color adhesive output nozzles 
near each other in me attachment chamber might provide sufficient mixing. It the gas-rHine propulsion method is used, men it does not really 
matter how dose me mixing chamber is placed to the output nozzles in the attachment stack. Because air pushes the adhesive through me 
entire line, the same amount of colored aohesrve is used regardless of me distance it must travel. However, it me liQuld-in-iine propulsion 
method is used, idealy, the mixing chamber should be placed very dose to the output nozzles because mere will need to be a contjnous line ot 
custom-color aohesive between me mixing chamber and the output nozzles. Generaly, mis custom-color adhesive will have to be discarded 
after a single use. Thus, a long distance between me mixing chamber and outputs wastes much adhesive. 

In both configurations, me components to be mixed could be Introduced into the mixing chamber through one way valves. In me gas- 
in-line propulsion system, this mixing chamber could be me same small chamber that adhesive is usually released into before it is sent through 
me supply lines. In the liquid-in-line porpulsion system, the pressure of inputs into the mixing chamber through one way valves could force the 
mixture out of a single valve that feeds a single supply line. 

— Meeting Among a Selection of Standard Colors; 

Alternatively, me system could work like a modem gas pump. There could be a selection of several standard colors, each having its 
own resevotr, but all shanng the same adhesive supply line. In the I quid-in-line propulsion system after each use. me last color used should be 
sucked from the shared supply line completely back Into Its holding resevoir. In gas-ln-itne propulsion system, all colors would have different 
main reseviors but would all probably share me same small pre-lme chamber. 

"•Various Mmim of Prnvtrnting Hair Buildup In System ~ 

The various hair processing-stack type systems usually work most effectively on hairs that stand largely perpendicular to me scalp. 
However, unlike conventional hair trimmers, most of the processing-stack embodiments cam simply cut hairs all hairs in their path. Thus, mis 
presents a problem because hairs have entered the hair processing stack system and various structures associated with ft and said hairs are 
oriented largely perpencular to the scalp. It such systems do nothing to help the hairs that have entered mem exit me hairs will tend to remain in 
the mechanisms ot the system, taking up space, tor too long of a time. Thus, regardless of whether a processing-stack type ernbocSment is 
used, or some completely different type of hair processing system mat is also subject to hair-buildup in its mechanism, ideally, devices should 
be implemented to prevent mis buildup. In other words, device that moves hairs out of path of me processing system and its mechanisms taster 
than they would move out of said path because of mere processing device movement over the scalp. 

The device originally dscussed for moving hairs out ot the way m the first-described embodiment of the hair extension attachment 
system was the bend-under system. The first-described embodiment of the bend-under system was configured using two pairs of pinching 
belts, to engaged hairs, and it was placed below and towards the terminal ends ot the processing stack's hair channels. However, the 
embodiment ot the bend-under system first discussed is neither the onry possible variant of a bend-under system nor the onry embodiment of a 
broader dass of device which we will refer to as a means of preventing hair-buildup in front of an obstacle associated with a hair processing or 
manipulation system. Generally, wherever a bend-under system is referenced, other types of hair-buildup-prevention systems can be used in 
its place. 

Halr-buildup-prevention systems can be divided into two general categories: Contmous and Intermittent. 
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— T rO n*™"^ ^•^itritip.nrpypncon systems 

The eontnous halr-builduiH)revontion systems are based on benckjnder schemes. This is to say bending hairs under some pan tot 
»n ra^e^oS^ system. Altnougn tnese systems are like* to use oeteand bend harsunoer tne 

«,2SS^2SS TDcStons otTharpr^sIng system, neither using belts nor bendng hairs under connects bndges s an absolute 
^^Sl^^^rZ s yswrri ?Sduse 9 rtffers to engage thenars, and many ot me hairs might get bent under the tne pomons of an 

asSembly - FurmerstH different types of beno-under systems can be configured. For example, beno-unoersystems that ^J^ieclncai 
« J£™^ iUtirC nr ^mmcffljno means to aoprv tne force needed to bend hairs under tneir obstaaes are an possttirtes. An air- 

^XSS' ben system presented an exsrole ot a bekHvodstaae system. For art ea^eo'an^^ 

^o^S^^^Mbaek l^or any oner mearB mat can ^^trSce 

!^?l?J£^^i£m eS tn^^^eraoiSedoW ot ask) system by me* own weight ana tendency to straighten. Note: Onry one har s 
ESSE me'd^bSy^? ™^*dS££iy. $10,722, bentHrnderSystem A may be a pair ot rollers or betts tnal engage 
the hair by pinching or otherwise. 
""tntarmittfl p Hair- Buitdun- Prevention Systems 

«»S^^SSr«mora wocessinol wswn raraiwT U tne scats. By parallel vs. norvparaiiel orientation, we era speaKmg ot said movement . , 
d8SSTS2p " me^pSmertrant diracbon o. movement hairs take wtthin a processing system. 

1 . LARGELY-PARALLEL-TO-MOVEMENT-PATH-ORIENTED: 

The QoeraBom sea je nee ot me largety-parallel system is to backtrack exiting hairs through their their origins >™*™"<' Wins Into 

force to hairs may selected from, but not limited to, any means previously described r this document tor these purposes. 
2 LARGELY-NON-PARALLEL-TO-MOVEMENT-PATHORIENTED: 

necessary rt the processing system were oriented more parallel to hair Bow. 

Mm tnr ^gelg^ n.^M^OT-PtTH-nRIErffED and LARGELY-NON-PARALLEL-TO-MpVEMEWT-PATH. 
OR.ENTE«£e^ 

processmgsyaem^ rrx^emem hairs take witrtn a processng system srwuKl be ass umed tobewtrt 

hairs iiJmS»? n%MM have a tree path ot movement either ;.atera»y around sad ceWsystem andror past 
^RetS^^^ 

« ^^M^^^SM and LARGELY-NON-PARALLEL-TO-MOVEMENT- 

m^s ; (nlneisi l^edjallows anomer group ot hairs access to enter me processing system. Said obstruction edge may (or may not) Include e 
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means of engaging the reversed hairs in front of it and guiding or conveying tnem in a direction eitner to a lateral side of tne system or tne back 
of the system or both. 

intnrmrftftfrt Elevating Hair-Buildup Prevention 

•Processing system elevation, such as originally shown in the haff-cross-sectionai reshaping embodiment could be used as a 
means of preventing (processed-) hair-buildup in front of an obstruction associated with the processing system, it is based on nterrrttentty 
actuating the processing system relative to scalp by using a mechanism that moves said processing system erther relative to a handle unrt 
and/or a process ing^system-anached fixture whose purpose is to support the processing system above tne scac For example, tne stm-poroon 
of the handle unit shown in the first embodiment is a fixture whose purpose is to support the processing system above the scaip. 

—A Computerized Control System that Requires a Code to Function*** 

in order to make sure that the operator does not use inferor materials, the system could be configured so mat a code has to be 
entered In order to get the system to do a certain amount of work. The code verification system could require mat a different cooe be entered for 
each batch of materia) used. For example, to ensure mat the autnonzed brand of adhesive b used, with each container of adhesive sofa, a vaW 
code should be suppfied. This code win allow the amount of adhesive n tne container to be used, but tne code will only be accepted bv me 
machine once. In order to use the next container of adhesive, the system win require a new code. Ideally, each code will be custom generated to 
work only on a specific unit. As such, valid codes provided tor one machine cannot be shared and used in an unauthorized manner with another 
machine. The codes can be supplied by a variety means including keyboard, diskette, swip card, or any otner computer input system. 

In order for me system to know how much work is being done, rt could simply keep track of me time it is turned on. However, some 
operators might keep the machine turned on even when they are not re airy using ft on the hair. Thus, use could be verified by sensors that sense 
movement over the scalp and/or hairs passing through the system. Such sensors include sensors hooked to wheels and sensors run across the 
channel pathways that detect movement of hare through the system. 

REFINEMENTS AND IDEAS CONCERNING THE HAIR EXTENSION 

REMOVAL SYSTEM 

The hair extension remover system has been previously described. However, further refinements to mis type of system are 
described below. 

—Mechanical Aspects of Remover*** 

Hair extension remover system refinements of a primarily mechanical nature are descirbed in me list below: 

- The removers input vacuum nozzles, usually, should be divided into thin sits, small apertures or have screens placed over mem. 
This wilt prevent any hair extensions from being sucked into the vacuum nozzles rather than being earned away by me hair transport belts. Of 
course, this does not have to be the case it the hair extensions are supposed to be carried away by the vacuum nozzles. This might be desired if 
the hair extension are srmpry to be removed and not recycled. It might also be the case It there is a sophisticated recycling system that can deal 
even with hars sent to it attar they have been sucked through a tube. 

- Improve solvents ablity to dissolve by warming it before applying ft to me hair. 

- in many attachment systems, a temporary fast hardening adhesive means, such as wax. will be applied in conduction with a longer 
last adhesive means such as cyanoacryiate. The temporary adhesive means is likely to rapidly soften and harden with heating and cooling. In 
order to remove this temporary adhesive means, the hair extension remover could be have a mode where it only apples a heated fluid to me 
hair, ft would apply and suck away this heated fluid in me same manner as it does solvent and cleaning fluid. This fluid might be washed over me 
hair in great quanaties and sucked up in a fraction of a second after application. Alternatively, it might be applied and left on me hair for a short 
time. The hot fluid might be an oil or some other organic fluid that, once melted, the temporary adhesive would tend to remain dssorved In. The 
hot fluid might have a very thick, even gel-like, viscosity so that it sticks to the hairs and/or sticks me hairs together in bunches so that detached 
hair extensions donl fall from the head spontaneously. 

The temporary adhesive removal substance may use some other removal means than heat. It might use a sot vent strong enough to 
dissolve only the temporary adhesive but not the more permanent adhesive. For example, isopropyi alcohol will dissolve a mixture of beeswax 
and rosin, which can be used as a tempoary adhesive. However, isopropyi aJochot does not effectively dissolve cyanoacryiate adhesives, which 
can be used on a more permanent basis. Regardless of the exact nature of the temporary-adhesi ve-remo val substance, ft will have to be 
washed off Itself. Perhaps, this can be done by using the remover system to apply a detergent and water solution which wii be vacuumed away 
a moment after ft is applied to me hair. 

• The solvents used to detach hair extensions are are usually flammable. In order to reduce mis risk of fire, certain precautions might 
be taken. For example, a sensor capable of detecting fire and fire extinguisher nozzles could be placed in or near the remover handle unit. 
Naturally, the sensors would be configured to trigger the fire extinguisher nozzles placed nearby. 

Alternative fire prevention methods include incorporating a Are retardant substance into me solvent or applying such a substance wtth 
me solvent. To illustrate, a flammable solvent gel could be under, above, or sandwiched between a fire- retardant gel. This would be 
accomplished by a mechanical process. For example, fire- retardant gel could be extruded through nozzles positioned on either side of each 
solvent gel nozzle. A similar mechanical scheme could be used to apply a protective fluid, gel or foam that shields me scalp from me solvent 
gel, so as to minimize the amount of solvent absorbed by the human skin 

• To further reduce fire risks and hearth hazards, the hair extension remover handle unrt could have a vacuum nozzle within it. This 
would suck any escaping solvent vapors from me unit Such nozzles might be placed near and even in line with the solvent application nozzles 
themselves. In a similar manner, a hair cap that sucks solvent vapors from rt could be produced. This cap would be used during me period while 
me solvent is detaching hair extensions. Solvent vapor nch air. from either source, could be bubbled m rough a solvent that will dissolve them, 
such as water in the case of acetone. Finely, this solvent could be safely flushed down the drain 

• In most cases, the hair extension detaching solvent will be appied to the hairs, on the head, in long flat beads that will act on the 
adhesive for several minutes. In order to prevent hair extensions from falling out in an unorderty manner, me solvent should be thick and sticky 
enough that it holds hair extension in place, even after the adhesive that hobs them have been dissolved. Ideally, the remover handle unit should 
be configured so that the long solvent beads line up with the remover channels that originally applied mem. This way one row of hairs matted 
into a sheet-like group will goto only one remover channel, and worn be disrupted by being split between two channels. This is facHitated in 
great part because the remover could use the same type of track guiding means that me attachment system does, most likely a track-guide cap. 

""ftttflmaliYP Hair Expansion Removal Means 
Remove CYP films nnga wtth; 

An alternative hair extension attachment removal means should be used if chemical vapor deposition (CVD) was used to deposit a 
ring of inorganic material around a scalp hair and a hair extension in order to attach them together. These nngs typically will not be dissolvable 
by organic solvents, therefore, another removal means will be necessary. Below ts a list of strategies for removing hair attachments without 
usmg organic solvents: 
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- Hair extension attachments mat are not dissolvable by organc solvents might be dissolved with actos or bases. These acids or 
bases should usually be formulated Into a semi-solid gel or pasts. 

. H * Dossible that an attachment means that uses a combmation of an organic adhesive with an inorganic rmg might be used. For 
examoie the inwqanic ring might be applied using CVD or by cnmpina metai around the hair attachment area. However, these morgans nngs, 
aSS'swnVr^nt it some cases migtt s)«e so that they tad to hofo their posraons on their hairs. To prevent this slicing, an organc 
*5£sTe m^beSied to both the mgs and the hairs, after the nngs have been placed around their hairs. In order to assotve sucn a 
r^na^^SactVT^. the organic adhesive should first be dissolved wnn a organc solvent, as previously oescnoed. Once the savem is 
n^eome nnos could be slidofi the hairs by pulling them lengthwise through sins mat nave a wider diameter man me hairs but smaller 
d^^r'thVnr^ These slits might be configured as tunneling notches cut into the coinectrvtty bnoge area. hairs will be tunneled into mese 
SS^ots wheremev will pulled through by thebend-unoer system. As me hats are pulled through, me nngs wiil be pUieo oft. Likewise, mese 
^I^c^^l^ttby sliding tobundTes through pincher notches similar to those pmcher notches oescnoea tor use with me attachment 
system. 

- Alternatively such inorganic rings, or any sufficiently rigid attachment means, might be cracked mechanically. Ultra sound should 
be counted among such'mecnanicaJ cracking means. A crushing means such as hammers or rollers are omer Dossibaraes, Howeverjhe 
danoer ^fustosxm a crushing means is thai the hairs themselves may be permanentfy flattened and damaged. To prevent this, the most 
na^ distance between crushing surfaces must be held to a minimum asiance. Furthermore only a limited number of hairs, atanypven 
mc^rri sho^ bellowed between crushing surfaces. This might require me use of metenng/isolation system like those described for me 
attachment systBm. 

»^ai bu < to nrevont and dftfll with attarhmgnt of 2 or more scaln hairs to each Other; 

The^cnm^^ ™* way only hair extensions will be attached to scalp halts. 

Scato hairs will not be attached to each other. However, what ft me systems used by the attachment stack tail to oo mis. and two or more scato 
haJnT get attached to each other. Certainly, this is undesirable because it a person combs or runs her fingere through her hair, me fingers might 
rut cmrtrt under the arcs of the attached scalp hairs. 

Althouah It is preferable to prevent scaip hairs from getting attached to each other. It this cannot be prevented, a system mat oetacnes 
scato hair from each other but leaves them attached to hair extensions could be used. The best way to configure such a system is to space 
sheets with wedqe-shaped cross^ections pointed forwards, as tines along a ccnnectrvity bndge. The flat surfaces of mese wedge-shaped 
sheets sfx>Ud^rgelyperpendicular to the scalp and parallel to their direction movement over me scalp and me tips of me weoges should be 
Saced neirthe scalp andported forward relative to their movement over me scaip. These sheets court have a center to center spacingless or 
awoximatinq equal to the spacing of hat follicles on me scalp, in other words about .05 of an inch ( 1 .27 mm). They cputo also have an edge to 
e^soacmo sufficient to allow hairs to pass between them, about .01 of Inch (254 mm), or greater. This assembly of weoges could be moved 
^S3ina similar manner to theway that the siraightener is. In tact ike the straightener. this wedge assembly migrt ibe made 
rn^^le^atrve to its handle unit The points of these wedges will tend to get caught under me arcs that connected two conned s^Jws 
temT firmer the oentiery sloping wedge-shapes will relatively gradually force itself between connected scalp hairs, thus, peeling them apart. 
H^vefm^™ e*^ extensions from scalp hairs because they cannot get caught between a scalp hair and its 

^^'^7^^ ^ ^ adhesives used usually temporarily weaken upon exposure to heat, heating mese wedges will help them peel 

two scalp hairs gjjj^^ m ^ coined with me remover unit Other systems thai could be combined with it and the remover 

include a hot oil applicator foTdssorving me temporary holding wax/rosin adhesive and a solvent gel applicator tor dissolving the longer term 
holding adhesive. 

in me list below: 

. In order to use any solvent that is undesirable to get on me scalp, such as methylene chotoride. mix me solvent into a slurry wim 
small oarticles that will throuqh capillary action prevent solvent from escaping. Its important that me pore size between slurry particles is 
iX^X^^^^eln h^rnan hairs so that me slurry wms me competion wrm the ^^°^^ p m f^ d s ^ 
keeps it off me scato. Also, the slurry-paste should stick to me hairs so that gravity doesn't pull it down me hair shafts onto me scaip. A sticky 
slurry paste is alsodesirable from the stand port of immobilizing detached har extensions before the remover can get to mem. 
slurry past aso «wbd e tn ^^sticky include: 1 . Pomulate It wim a thick viscosity 2. Allow its viscosity to 
evanoration of solvent from me slurry 3JUse a chemical hardening reaction similar to plaster of parts or concrete (only weaker only small 
oelceS react mis way). 4 Add sticky organic substances to me slurry Pemaps said organic 

?ubSa^ls an^^^J^or^nyaps their mdecular weights are too great tor them to be dissolved (or mere's some omerre^nmey 
Snl^d^^) l^fact ^rScs mat Sri fully dissolve could replace incroanic grains that dont dissolve. In ottier wooK me product would 
bTa £l ra^erlSn a Su^ SS?.SS trtck scivent slurry or gel might itseltE applied under or wrmin a protective t«™ mat retards 
evaporation of the solvent Said protective foam would most likely be simultaneously applied by a seperate set of nozzles on the remover. 

. Think of small grains as having bttie capillaries between mem that are forced to form small capillaries that dead o^a^^J® 
contact no matter howbto and nlxvpourous the object is the/re in contact wim. The solvent m these captlianes dissolves me adhesive which is 
carried off and diluted deep within me capillary channels by diffusion (rjpj capillary action). 

. 11 is undesirable for the solvent in the slurry to evaporate because this means that ft is no longer around to oo its tob. [nordertor me 
solvent in a slurry to evaporate, it must evaporate through me pores on me exterior surface of the slurry mass. These pores can be called 
«Ste^nal pores because they are me ends of me capillary tunnels exposed to me me air. In order to prevent t undesirabte ^ 
ev^tiToonSer ihe^Ni* of using a substance that dissolves in me solvent wrthiD the slurry-paste such that as me ™**™*^"«* 
from me flflaDQT terminal pores this dssovled substance builds up clogging the exterior terminal pores. Thus, a skin is formed on the exterior 
of me solvent mass. This skin prevents further solvent evaporation from the paste. This same tfte °f^a^ 

approach could also be used in pastes and gels which are entirely organic. However, sincein 100% ^^^^^y^bB small 
particles, passageways or pores^me skin will be responsible for preventing evaporuon of the entire surface area of me solvent mass in 
envelops. 

- Gelatin can be an example of an organic molecule mat really doesnt dissolve in water but can retain it. Hot gelatin mixed with 
solvent and extruded under pressure is likely to stay put in the hair. Of course, there are many alternative organic molecules that could be used 
to ir^Tso^ mat will retain a solvent without fully dissolving in rt and weakening its solvency should be 
used. 

- The slurry-paste or oei could be extruded mroudh a slot on the remover as if it were caulk. The extrusion could ^ completely 
powered from the baseunrt and its rate synchronized wim the removers movement speed over me scalp to prevent excess solvent paste 
application. 

- Alternatively, the remover's solvent could be introduced into an air stream by a liquid output nozzle close to me exit of its air output 
nozzle. This would allow for fast adjustment of the application rate. 

- By applying hair tension far enough back with me tensioning hair straightener. at least during solvent paste application, the caulk-like 
ribbons of solvent can be placed at an exact distance from me scalp and meir nbbon-hke structure will help: i . Support me detached hairs. 2. 
rSdhaS ?StoTre^eparaSd and straightened rows such that me straightener need not be used on me removers solvent washing pass, or at 
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least it would not be used as vigorously. Note: The washing pass is the second pass the remover usually makes. Dumg this pass, it washes the 
caulk-like ribbons of solvent from the hair after the sorvent has dissolved the hair extension attachments. 

- Bald spots might present a problem in terms of protecting the scalp from solvent contact To remedy this, hair sensors could be put 
in the remover. Solvent would not be applied in areas where there are too few nans. Alternatively, bald areas could be sprayed with a substance, 
perhaps a powder, that is less absorbent of the solvent than the paste-formtng sorvent vehicle is. Such a substance could be applied manually to 
bald spots or sprayed on by the remover either using outputs located below the solvent outputs or outputs that spray at a steep angie mars sure 
to make it to the scalp through the hair. 

- Solvents (usually organic) might be used on hair for various purposes inducing removing hair extension attacned with adhesive or 
solvent-dissolvable hair coatings. In order to reduce any drying effect the sorvent mght have on the skin and hair, certain steps can be taken like 
dissolving conditioners in it These conditioners may incline various substances known to form a protective turn on keraunous surfaces or an 
city substance similar to the natural oils found in hair. Dissolving such substances in the solvent will reduce its ability to dissolve adnesrve. so 
their concentrators should be carefully calibrated. 

The ideal solvent dissolves adhesive (or coatings) fast and thoroughly, while robbing the hair of as iitte moisture and oily substances 
as possible. The nail polish remover industry faces these same challenges. Pnor an in this i no us try includes nail polish removers that combine 
powerful solvents, like acetone or ethyl acetate, with proteins like coiagen. Said proteins form a protective film on the hair surface that helps 
prevent moisture loss. We suggest that all pnor an intended for use nail polish removers be considered when formulating an adhesive (or 
coating) removal solvents for hair. Three of the most relevant U.S. patents concerning formulating gentle yet effect ve nail polish removers are 
4,829,092; 5.342,536 and 5.486.305. 

REFINEMENTS AND IDEAS CONCERNING THE SYSTEM THAT 
RECYCLES OR DISPOSES OF HAIR EXTENSIONS AFTER THEY HAVE 
BEEN REMOVED FROM THE SCALP 



• Complete vacuum transfer may be optional if the grasp position at the remover is sufficient constant. If belts need to be transtered to 
a second belt for any reason simply maintain engagement in one belt set and using vacuum to pull hair largely perpendicular to said belt set 
before introduction to a second parallel belt set Also, a double belt remover is an option for getting hairs between to be held between two belt 
sets. 

-Potential problem: Overty short and/or overly curly hair extensions might jam the system. Overly short hairs might jam the vacuum 
transfer unit by being sucked up as a clump or more likely oveny short hairs would get conveyed to the clips as a clump. Overly cuity-tipped 
hair extensions might not hang straight down into the attachment area. 

Solutions: 

-Apply water to hair extensions while they re being earned on the first transport belt before they reach the vacuum transfer unit. This 
is an effort to straighten hairs. 

-Before the vacuum transfer unit, have the first transport belts take the hair extensions through a process that removes overty short 
hair extensions (too short to make it successfully through the vacuum transfer unit). This process would consist of first pulling hair extension 
straight down from the tranport belts by applying downward air currents (vacuumed or blown) or any other functJonaJly equivalent hair 
straightening means (said belts may have to be turned upside first). During appkeation of downward air currents, a second lower tranport belt 
system should pinch/engage hair extensions at a distance tar enough below the first higher belt set that short hairs don't get pinched Next, the 
original and highest transport bett sets should release their pinch on the hair extensions. Thus, overty short hair extensions will no longer be 
pinched. Instead, they will be vacuumed away and discarded. Next upward air currents should be applied to the belts. The higher tranport belts 
should resume their pinch. The lower tranport belts could now release their pinch, but they might continue to maintain it. At this point, the belt 
system is only holding sufficiently long hair extensions. The belt system can now enter the vacuum transfer unit 

Note: in order to ensure that the upward air currents donl blow both the upper and tower hair extension tips into the higher transport 
belt, the lower belts could be surrounded laterally by marginal platforms on both sides. Ideally, these marginal platform should begin after the 
lower belts have pinched the hair extensions but before the higher belts have refcnquished their pinch. The marginal platforms should continue 
until the upper transport belts have re-established their pinch. The marginal platforms could be placed at a height above the lower tranport belt 
sets very bottom but below the upper transport belt In order to prevent tower hair-extension tips from finang their way between the marginal 
platform and the tower transport belt the platform most optimally be placed at the same height as the lower transport ben system such that it 
forms a seal around the lower transport belt system. In which case, upward air currents should originate at or above the marginal platform's 
surface. 

-To remove overty curly tipped hair extensions, have the second tranport belts take them through a sorting process after the vacuum transfer 
unit First the upper second tranport belts should release their pinch on the hair extension. (Alternatively, the upper second transport belt may be 
configured such that It hasn't yet pinched the hair extension.) in an area where there are no upward air currents straigtening the upper tip of the 
hair extension, the upper second transport belts should establish their pinch on the hair extensions. Overty curly hair extension tips won't extend 
high enough to be pinched. If the belts are moving so fast when the upper pinch establishment area that air resistance causes even straight hair 
extensions to bend, then reduce the air resistance by blowing from behind, sucking from the front, or even establishing a sealed vacuum 
chamber that is continauiiy evacuated by suction. Optionally: Once the upper tranport bett has reestablished pinch, blow a sideways air current 
between the upper and tower bett such that tips that are just barely held by the upper bett are dislodged from It. Perhaps, have a a third level 
intermediate transport belts establish pinch on the hair extensions during this blowing process. These middle belts would be placed directly 
below the upper belts. Dislodged hair extensions will be blown horizontal to such an extent that they will not even be pinched by the middle belts. 
Next Have the lower belts release pinch on the hair extensions. Vacuum away hairs that are dropped. They are the overty curry hairs that dtdnl 
get pinched by the upper transport belt. Using a marginal collar around the upper or middle transport belt, create downward air currents. During 
this time, have the tower belts re-establish their pinch on the hair extensions. It a middle bett is used, have it release its pinch on the hair 
extensions. Finally, create upward air currents, and have the upper belts re-establish pinch on the hair extensions. The hair extensions are now 
being held by an upper and tower sets of second transport belts which are takng them to the hair extension ciip filling system. 



REFINEMENTS AND IDEAS CONCERNING INDEPENDENT(OPTIONAL) 
ACCESSORIES THAT WORK WITH THE SYSTEM 

[{Independent Accessories for Safety and Convenience]] 

The various hair processing systems described in this document can benefit from certain Independent accessories that work with 
such systems. Descriptions of such accessones fohow. 

Protective Eyeglasses and Masks 
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Protective eveaiasses or goggles could be used to txutBCt a customers eyes from any unhealthy agent mat might escaoe from a naj: 
cmroecinn sv^am. The tvoe ot protecSS needed depends greatly on me embodiment ol me processing system. However, sucn eyeglasses 
fSSSSSSSSSm aoenteiike UV^^ara ^ tiauioL The eyeglasses may fit over me ears in me norma! manner. However smce me 
SSttSeVwitt nSSSR be wearing a track cap as shown in FIG. 83. it is likely that me eyeglasses wtil somehow snap onto me track cap. For 
SS^e ftis likSmat me eyeglasses comd engage the track guide supoortng perpenoicuars beow me ears ara side bum area. The 
s^rtino Deironrtculars are those portions ot me track cap perpenacUar to me parallel track guoe Demons. A kkeiy torm ot engagement 
SffoK^^ snao. For example, me cyiinoers attached to me eyeglasses couw couio each be hollow with a sm in 

to bottom ESSSE^ air hose mat purnps oean air into said gogg.es in oroer to exclude sclent 

vapors from memthis posrWpressure goggie assembly might even be extended down over me nose ano mourn as a mask. 

fimaJlDa ^i?omer prevent ripping oft attached har extensions by putting excessive force on mem when styling me hair, tor example wnen 
braidino me hair braiding gloves could be used. These gloves have a relatively Slippery surface which is likely to be maoe slwner by 
S^XiSSSSS^ wearing said gloves will be unlikely to grasp any hair extensions tight enough to no me.r a^mensto scalp 
to^hTstoreoTcese tor mese gloves shoui§ have a lutoncam resevocr in it In tact, the gioves memoes should be stored w^me 
toaScami -esevor oral least touch?* a lubricant soaked object, such as a storage case mmg made ot sponge. The gioveswul most ttkery be 
^Sllww cSh such as silk, or have their surfaces coated with a low coefficient of tncton matenal. such as Tefton. 

SnaaJ^yJd^ ^ ^ ^ tQ keep processed and unprocessed hairs separate so me attacher can be lifted . 

tmm me scaloa^ refiUed wim a fresh cartridge, should me cartridge run out in me middle ot a track-length. In other words me track cap has 
S£ ^t^b^^nDaTBm^l^ ^ me event that me hair attacher has to be paused in the middle of a row. a place hotter constructed as a 
SuSTa^SD^JeSS fend wn^saiddasps are spaced one track width from each other, should be attached to me track at a pool tbetween 
to £ mRS ™£ oeen^es^d m mose mm have not. This should be done before me attachment system is movec I awavtrom the 
EfadTRe ^S^htfder bvhdSng me processed and unprocessed hairs apart wtti allow me user to begin again where sne left off. foeaHy, me 
dasas ^SdSii she can slide the rod ot the place holder back over me processed heirs out of mewayot 
Sa^Sm !b toTw nSwi^tonoi sHd too tar back^Twill make the processed hairs lay flat and keep mem out me attachment system, even rt me 
me system. AS ong me TOO \^nm a«u iwia 4 iw«k, an > mHa «.it nf a flanhta malarial have a laraerv circular Cross- 
attachme 

sections u ----- , 
widens over the track and men hugs around said track. 



lent svstom touches mem. The clasps 1 am referring to most likely are made out of a flexible material, have a largely circular cross- 
^rOTsTse^OT IsWtorto eachmicKs) wim a slit near me bottom each. Each slit, when pressed down over me track, first flexibly 



Ointnm Fn jg^^JSS5£ in FIG. 63. Although several standard sizes of pretabncated caps might be used, mere ^mbe 
a^^estoc^n^n^gamick cap to an initial's head. The best way to do mis is to start with components maoe > out on a reiajvely 
^^oma^^^b^eatedto become a nod material. The track cap itself is composed of two types ot tracks. Most tracks areguide 
SI ii^i^racto a^mVnwVSfftel ttSs that run from front tome back on the head. These are the tracks that me hair attachment 
^m^S^S^m A secc^^dTac^^me supoortng tracks that hold the guide tracks together. These support tracks run largely 
SmerafcK h2»ere can be thought to be two support tracks, one n ™ 

^^m^SmhRad ^onetehind H ^nntf^cross the nape ot the neck. However, these two support tracks usually connect together, often 
%2^£^£^& torm a singlTslK^ enrales me head. The support tracks should maintam an adequate margin 
f^Zl^^o^tmavMvBr ovenTe mehair, because mis would obstruct me attachment system. 

from the h "*££*^^ SEK«ecEn place on a customers head. This is begun by < attach^ bom era; id (each £«• 

ouide tTBCkn^eT^ndcuilSw wtm bom the front most support track and the rear most support track. The first gutoetrack to be arched 
SSl^A^*^r7^cte is the one most in me center andatthe top ot the head. Once this is done the two support tracks are conveniently 
^^amerCfc^ s^^^Kng new c^ioetracks on each side in turn. After all of the guide tracks are arched 

££ ^"o^ theomer support trade The guide tracks should be equally spaced, one starts* i w*. 

^^nSS^^i^ms spadng can be accomplished by using a device tunctionaity me same as «w wto^u^track 
iSe" ^"d^scrtm fafioTThise track spacing means should only be left on the cap assembly until rt Is treated and becomes ; hard, 
place ^ a %^ n h ^ e ^^ Jack might^ receiving holes in it rt is best it a clasp means «s attached tome end ot iMgudenAvd 
mon rb ^^nd me su^rt track, /though guide tracks might have their clasping means integrally attached to one end. me oaso means 
^ht^t^^Se eraS each outoettack most ideally should be a s operate part from each guide track. This is because we ooni know 
ESltona ^^^S^^^^^^^^ onme heaTit clasps were pre-attached to both eras ot a gutoc i mjck^ 

n^SSSg ^-mtc^sTpport-track attachments shouldn't be made on the second support track because this would make rt difficult to get 
me tracks ^^^l^^^t^t^ are to be used every tew Inches along me gukle tracks ^d men removed after 
mecapishero*^ 

sMcereshouWbTrem^ Thus, ideally me pre-attached era is very thin and weak so that rt can easily be cut or ^^ken oft and mec^ era 

bymaSngTt out of a seperate material), so that rt doesn't engage its track very tightly, or is made th.n or pertorateo 
so that ft too can be removed from me guide track to wnich rt had been attached. 

A HRUSH THAT DOFfiNT GET CA » IfiHJ RFTWEEN HAIRS ATTACH FD IN AN UNDESIRABLE MANNER; . 

&alseo\ 1 textole ^w. I ^es other smoom objects, at their eras, or large eras wim a ^«^;' n n ^^??' 

brush or ccCra bribes (or b^tiVSe roos) wtm large ends can t get caught between two scalp hairs that have been unoesirabiy icned togemer. 

Hfl i rDlflmetg^uge narrowing channels juxtaposed with a diameter measuring scale inscribed on It is a 

^droHin o^SLniS^Rv ij^i ri a torn ot we^sson manutactunng . such as electrotorminq. a comb-like device with narrowing tunnel-like 

me^ w££ at varai ipoS^Bv running this implement through the hair like a comb and men observing me narrowest diameter to which most 
hairs make it. an estimate ot the typical diameter of the hairs present on a person s head can be made. 

nrtmntnn of Hair* Coated wtm a V^l ikP Tamo o mrv Pmtartve StJtwtance Which HflVfl AIM Been FyTfTifrt 10 ft DiSllffidft-Breflh i nO 
Chemical. 

m rranv cases rt mioht be desirable to use chemical setting ot me hair in conjunction wim me special types of hair Process*"?; 

described fm^um^^ cosmetic hair extensions, rt msght be desirable to straighten a ^^^^'^^ 

a^tor mSSctb a^a^ched both me hair extensions and natural hair could be grven a permanent wave or curt together. Ateo attercroas- 
S?nSS)?S ^vbed^rableto permanently set the hair using chemcals. Such a procedure will help influence me desired hau 
^rm^mTiS ti9W curis the procedure remains similar. Specifically, the hair has to be treated wflh 
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a chemical mat will temporally allow some of the disulfide bonds in it to be temporanry broken and it must be set to hold it in the shape ot a 
desired longitudinal curvature while the disulfide bonds are allowed to reform. 

However, there are some disadvantages with conventional hair setting methods. In the case of hair curling, curlers are time 
consuming to apply. In the case ot hair straightening, the chemical agents used are often stronger man those used tor curing and are not 
adequately prevented from coming in contact with me scalp. This causes irritation of me scalp, in com cases, the chemical agents tend to 
release an unpleasant odor. For these reasons. I have contrived an accessory that performs chemical hair setting without these disadvantages. 

This device doesnl use curlers to temporarily set me hair in place. Rather, after a disulfide breaxing chemical is atxwed to me hair, 
the device coats me with a temporary coating, such as wax This temporary coating bom alleviates me need tor cuners by servinq as a fixation 
means itself and prevents me chemical agent from escaping from me hair, mere by preventing scalp imtation and odor. 

For me temporary coaling to hold the hair it a certain shape, it must first be set tn a particular shape itself. This can be best done by 
crimping me wax coated hair between surfaces in order to grve said coated hair a desired shape. These cnmpmg surfaces could be referred to 
as crimping irons. The wax, or ether temporary coating matBnal, has to be malleable enough to be enmped but firm enough to hold Its shape 
This night be facilitated by using heated crimping surfaces to soften me wax during crimping. The devices that apply me chemical, coat with 
temporary coating, and crimp might be separate implements run through the hair individually or bum into a single unit, tn many cases. It is 
desriable to configure the system with a bend-under means that will allow me hairs to be puled through it Processing areas can be formed 
along a specific length of each hair channel, perhaps by isolating a limited number of hair in said area. By holding hairs tn a processing area, 
hairs can be pulled vertically through said processing area or even individual processing chambes. The processing occurring in this area may 
include application of a chemical agent and protective temporary coating and enmping. 

Crimping should occur in segments starting at me proximal bases of the hairs and moving lengthwise towards me distal tips of me ■ 
hairs. This segment-by-segment crimping should be taciliated by intermittent pulling of the hairs by a bend-under system, and/or a processing 
system elevation means, such as originally described in the hair-cross-sectionai reshaping embodiment, and referred to later as an intermittent 
elevating hair-buildup (in front of obstacle) prevention means. 

Specifically, me bend-under system will pull a length of hair through approximately equal to the length of hair the crimping Irons 
process in a single step. Crimping is facilitated by crimping-iron surfaces disposed largely parallel to lateral edges ot each processing area 
channel and capable of moving inwards Into the processing area in order to crimp the look of hair therein. Likely, the said cnmping-iron surfaces 
will be disposed as functional areas on moving tines or even supported by stationary channels and actuated by an intra-channei means of 
acuation ike rricro-mechines. The crirrvxncHron-ptacement relative to the hair should be considered structurally homologous to the placement 
of the protective side walls of the hair remover system shown in, and orifides halves in the coating/cross-sectionai reshaping embodiment 
Naturally, bom me hair channels and the crimping irons are likely to be configured in a tine-based manner using connectivity bridges. A convex- 
shaped iron should should be placed on one side of each hair channel and be made capable ot meshing with its concave counterpart on the other 
side of the channel. Either bom me convex and concave members move together to meet tn me middle ot their channel, or only one of them may 
move in order to meet its static counterpart on Its counterparts stoe. 

Crimping irons usually function in complementary concave/convex pairs of counterparts. However, their specific shape depends on 
the desired degree of hair curiiness desired. If perfectly straight hair is desired, each enmptng-iron pair used will most likely be composed of 
two perfectly flat surfaces, neither convex nor concave. However, if a certain degree of hair curiiness is desired, each hart of a enmping iron 
pair will have a somewhat semi-circular shape, one half convex, the other half me same shape but concave. Usually, mis will mean each 
cnrriping-iron-oajr half has a "C cross-sectional shape. However, we can imagine each half having several semi-circular sections joined 
together forming a serpentine cross-section, such as an 'S'-snape. 

Of course, since different clients will desire a different curt tightness and shape, so too will the exact shapes of the crimping irons 
have to vary. This variance can be achieved by several methods. First there can be several entire crimping-iron handle units each with its own 
size and shape of crimping iron. Alternatively, there can be a single crimping-iron handle unit to which various sizes and shapes of enmping 
irons can be easily removed and attached. Finally, me cross-sectional shape ot the crimping iron surfaces might be given the ability to actually 
change their shape under the guidance of an automated mechanism. To illustrate, me cnmpinQ-iron surfaces could be composed of a flexible 
sheet or ftm on the interior (norvhair-touching side) of which rods or bars move to support and influence its shape. Said movable rods could be 
firrnry attached to said flexible sheet, in which case, the diameter, or heicht. of the crimping surface would vary with its degree of curvature. As 
an alternative, said movable rods could freely slide relative to said flexible sheet In which case, me enmping surface diameter, or height could 
remain the same at any degree of curvature so long as the flexible sheet is held against the movable rods by a strechable means, such as 
springs. Of course, it should be obvous that many hybrids of me attached-rod and sliding- rod system can be readily imagined. For example, an 
attached-rod system that maintains its diameter at different curvatures because its flexible sheets is itself composed ot a flexible material. 
Likewise, a sliding-rod system which uses an attached-rod configuration at only a few strategic points, such as to the most interior concave 
point of a concave curvature in order to hold the sheet inward over all me rods. 

Notes: 

-This device is largely homologous to me automated hair-cutting embodiment except me cutters have been substituted for enmping irons. With 
respect to applying coatings and chemicals, this device may be homlogous to embodunenls mat use orifice halves to apply coatings to hairs 
pubed lengthise through them. ^ 
-This is a device that crimps disulfide-breaking-chemicai soaked/ wax coated hairs in order to replace me need for curlers. (The wax or o trier 
temporary coating placed on me hairs serves as a fixation means replacing curie rs.) 

-The system might spray the chemical and/or temporary fixative coating on using nozzles which spray a great numbers of hairs at a time, like 
in the remover. Aitemtively, it may use small nozzles or coating orifices halves like those desenbed for the cross-sectional reshaping/hair 
coating system embodiment. Like it me fashion described for the remover, it may (or may not) also apply a protectant to me scalp. 
-The system may also have a twist function built into it so mat the entire system or part (like a tine-assembly or functional hair handler portion) 
of it twists relative to the scalp, thereby, imparting a spiral twist to me hairs strands that pass through it in addition to. or instead of, a crimp- 
generated wave. 

-Since the system applies me disutfide-breaWng (or any other type of hair processing) chemicals accurately, it can keep mem off the scalp. 
Additionally, since me system applies a coating over said chemicals it can contain their odor and prevent them form rubbing off ot the hairs onto 
the scalp 

-For disuflide-b reeking chemicals can be substituted any substance which can used to change me longitudinal curavature of hair either 

permanently or temporarily. For example. NaOH can be used to relax curiiness of hair, thereby, making it straighten 

-Application of longitiJdinawurvature-changing chemicals, protective coating, and enmping may all occur on me same or different passes over 

me head Mostly likely, curvature-changing chemicals are applied followed by me protective coating in me one pass over me head, and enmping 

is performed in a second. A third pass (optional) may use methods, as those descirbed tor the remover, to remove me protective coating. All of 

mese functions might be integrated into a single system in one handle unit or placed on different handle units. 

-Protective coating application often includes application of a coolant to facilitate said coating's hardening. 

-Crimping during lengthwise pull through is optional. Crimping could be handled by a more conventional implent such a conventional enmping 
iron or curling iron without the automated lengthwise pull-through function. 

-Ateo, me heart of mis embodiment is applying a temporary protective coaling to hair which Is capable of acting as a temporay fixation means 
and/or protective coating means white a more permanent but somewhat slower-acting hair tongr&jdinai-curvature-changing substance has been 
applied to the hair. Thus, any means of applying such a coating and such lcngrluoinakxjN«ture-changing subtance fall under this embodiment 

Use of Hot Iron Straightening Combs In Sets with Decreasing Tine Soaring 

-Certain people have such tight curly hair that many of these processing systems might not be able to be run through it unless said har is first 
straigtened (curiiness removed) at least temporarily. One way to do mis is to use conventional hot iron straightening combs. However, to best 
prepare me hair a set of several combs each with increasingly narrower hair channels (decreasing tine spaang) could be used. The wider- 
channel tines could be used as a preliminary measure and the narrower-channel tines for further refinement. This set of tines might be mounted 
in the conventional manner on conventional handles using one type of tine-width per handle. Further, increasingly narrower tine combs could be 
mounted together longitudinally into a single assembly so that me when combed through the har. areas one the head are exposed to increasingly 
narrower tines in a single pass. Addtionally. such hot iron combs (individual or sets) could be mounted in a manner homologous to me hair 
tensioning straightener. For example, ahead of a processing stack or system. Further, such hot iron combs (individual or sets) could be 
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mn.mtnd HhAfld of the hair tensioninQ strajgtterw . Finally, me hair tensioning strainer could be made me functional eaurvaient ot a hot iron 
arrtoby heating it tea sufficiency h?ht temperature. Such devices can De used to make sure even tne coarsest ana tighest-cuned hair ftows 
smootnly through the processing system without getting jammed in it 

REFINEMENTS CONCERNING THE MANUFACTURE OF HAIR 
EXTENSIONS AND FILLING CARTRIDGES WITH THEM 



—pair Exten sion Paetorv Manufacturing 

-Keratin ^^^^^^^^^n ideal source of hair extensions is manutacturing tnem from animai sources ol keratin. Usualy. 
mis would tavotve dissolving and extruding animal keratin into fleers shaped like human hairs. There are many animal sources ot keratin 
Mudnal Sr^uSvei and feathers Chicken teatnere because of their lack of p.gmentation. low cost, and vascuiar structure, wtwh 
^^^d^ern^^gradation. are an excellent keratin source. Because these fibers are comonsed of proteins very simjar to those 
S^in^u^ tors mey should behave like human hairs. In omer words, they can oe styled into wnatever hairstyle a person desires Tnss 
S DeS^e^rote^ unHke i imsyrmtie polymers, soften and change tneir shape when exposed to water. When oned wu i a^ows me 
K^n^eT&flrud^ken^n is an ideal hair extension source, not just because it is relatively inexpensive, but aso because * allows man- 
^^l^!S^^o standardize the entire attachment process. The toUowmg steps outline a basic process mat could De used 
to manufacture extruded keratin hair extensions: 

1 The keratin source such as feathers, should be mechanically washed and men chemically dissolved. Dissolve the keratin using a 
mim to bmftk me disulfide bonds' and a detergent mat will allow me keratin to be dissolved in solution. Once cnernkally assolved. me keratin 
^V^M^^fS^Son. It men? are undesirable impurities in me keratin that we do not want .n me extruded ha* e^e^. men 
am h solution mekeratin should be purified by methods such as filtering and chemical manipulations. Most of ms process should occur in me 
a^ence^x^eVbecause oxygen wi» neutralize the thiol allowing me disulfide bonds to once again establish themselves. 

If the keratin source is a slightly softer type of keratin than human hair, it might be harden by 
increasing the cross-linking in its chemcial structure, for example by vulcanization. In the case of vulcaniztion 
this is to say additional disulfide bonds should somehow be introduced into the protein structure. However, it 
the keratin source is a slightly harder type than human hair, some of its disulfide bonds should be removed. 
This is probably best done by introducing chemicals that react with the cystine sulfurs so that they do not 
form disulfide bonds. Of course, it would probably be too difficult to remove the sulfur entities themselves 
without destroying the protein structure. A third option to achieve the correct keratin hardness is to mix 
keratin from two sources. Once source that is harder than human hair, the other softer. A variant of this third 
solution Is to mix an overly hard type of keratin with a softer synthetic polymer that acts as a piasticizer. 

Pniwurethane should be an excellent choice to act as piasticizer. 

POiyureinane snouw ^ d om gt^^y compatible compounds mat remain should beextracted from solution or transformed Into a 
more concen&ated soWion For example, mis achieved by evaporation of me solution or some form of chemical preceprtation. The kerattn 
SSdS^^ enough tor it toremain soft. Probably, it should be brought a paste-l.ke consistency. The deserved . 

kera tin should « 

occur in mJ^SSSo^r^^^ allow oxygen to come in contact with the softened keratin. By mixing me coloring agemtn before «>er 
S^En sutoseo^^ be necessary. Rgments mixed into me fiber will likely be more stable man many dyes applied by soaking. 

Ao^Wf^ in mat could not have been added previousty, mey should be mixed into Mkmi ipaste .now. 

Additionally. ^ tn ^^^ g e 80ttened ker afin should be feed from a storage container to a gear pump, or equivalent wh,chexmx3estt 
ttirrvnh n srinneret The keratin source container andgear pump should not allow oxygen to come in contact with their contents. The kera^n 
^^SX^^^^O^Zx^ make it throuqh me small diameter spinneret holes but hard enough 
^u^ng^eTwonl ^deform or stick together OptwnaJry^Tne kertain fibers should be allowed to tall onto a screen conveyor belt mat 

moveS at m 5 e! ^e^edke^in fibers should be slowed to come in contact wim sufficient oxygen to neutrafce me thiol in^m^matmey 
may harden, ^ rna^ meowing air over the fibers or spraying mem will a thiol neutralizing liquid. After neutralization, tne fibers should be 

W3Sh8d * eoSE? ^whardened kertain fibers, presumably washed of extraneous chemicals . should continue down their screen 
cnm/m/or belt or nam' where they are sprayed, or soaked, with a solution mat coats mem wim a protective coating. . 
ASSMttSToMta M a^^^to^ reasons. Normal human hairs are largely made up of one^ngenous blend c^eratins. 
Hcwever me^urfaces have a min protective cutile layer of much harder keratin than the rest ot me hair. This protective cuticle tayer plates 
mTrate f m^^no^re and I tons can enter and exit me hair. A hair stripped ot this bamer might dry and become bemuse water exrts 
SSnrttoo faster rtnSht alow unde^mble dissolved substances to enter the hair. A protective coating semipermeable to moisture cantake 
mTotace^lTc^ coating might be a hard form of keratia keratin rruxed wim a synthetic polymer, or ar^refy svrthetjc 

^t^^inn^^s!^ protective coating shoJd be dissolved because It Is broken down to monomer or short chain lengths, or If ft has 

disulfide bonds mm ™^^ ljnlt3 h shouW nav e an affinity for me surface of each hair. However, mis coating shoUdbe 

applied thin ™£u$ 5K£ &e7?n£dVi around me surface of me hair fiber, I does not greatly affect me ^^J^^^^ 
^thtemasoaMki coating should be designed such that only a certain amount of it can coat a hairs surface regardless ot tne^ourt a^pi ea 
Th^aMn^ ot the structural polymer sub-units and a fiber substance mat is also attracted ttv me surface £t the 

half KveTSercanbe^shed aWPernaps, once the coating is hardened, this filler substance could be washed away ^«9^yJ ■» 
w ^^^S^ooISk^oo^^ use of such a washable filler is a potential method for Increasing a coating's porosityand 
^ffitywnKnl K^SS on coating thickness. Alternatively, the chemcal properties of the coating and me solution it is m could 

* ^^^^TO mdecutar weight mat It cannot be absorbed in* me poroussm^rtme 

hair extenston^tS^'me s^me time, mis high motecular weight should not lead to such a high viscosity mat applying a mm coatc4«awgtsnl 
Ssfbfe ?£mese reas^TSoht be desirable to dilute the coating chemical in a solvent Of course, this same solvents properties should be 
Swosen so as to control me affinity between me kertain fibers surface and the polymer sub-units or monomers. ^. . ^ _ _ lrt 

A^g^^esrx^d be chosen such mat it forms a polymer that adheres to the keratin fiber 
on to It anc I is^weSSned by the solvents and other removal means used to detach the attachment adhesves. Such cortng-to-flber surface 
ac^ren^woCS ^b^toaed by using a coating chemical capable of engaging in disulfide bonding wim me keratin fiber surface, 
adherence ^^^^^^^01. or any omer form of conveyor, should pass through some means ^"^^ excess* coating 
liquid, such asweezing rollers or a vacuum under the screen belt The excess liquid coating should be removed and perhaps returned for 

reusa The result wBI be individual hairs evenly coated wim a min coating. . . . . 

reUS8, 1 8 OctionalMt necessav. me coated hairs could have an initiator wash applied to them to harden me.r coatings. By initiator. I am 
retemng to a substance mat starts me chemical hardening process, such as a freefadcal mat starts a J^^ 0 "^^^, inrtatw ^ 
* 9 . optional: The screen conveyor should pass through some means of removing excess liquid mat returns me excess irutator liquid 
tor reuse. 
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1 0. Optional: The hairs should once again should be washed to remove any extraneous substances. 

1 1 . Optional: Once again, tne hairs should pass through a liquid removal means. However, the liquid removed s cons de red waste 
which needs to be disposed. 

12. The extruded hairs are brought together in bundles and men either wound up on spools for storage or sent to cutting machines that 
cut tne rxrrtinous hair bundles to a length mat can be used by tne hair attachment system. 

1 3. Optional: The cut bundles of hair are conveyed on a belt system to a vacuum transfer belt junction. This should be a transfer unit, 
similar the one illustrated for use with the hair extension recycling system in FIQ. 86, but that has multiple incoming betts but only one outgoing 
belt. This outgoing bett, of course, is used to fill the hair extension cartridges. This modified use of several incoming belts aiiows several 
batches of har extensions to be mixed unrrormry together. Each of the mixed baches should be a sightly different color or texture. This process 
is desirable because natural hairs on a head are not aH exactly me same. Thus, mis mixing scheme achieves a natural loowng texturing and 
colonng patterns, ft gives me hair highlights. Of course, such a mixing system could also be supplied with hairs mat were previously wound up 
ona spool. 

14. Optional: From the vacuum transfer junction, hairs should be sent to a clip filler device. This device shouw have some means of 
sensing the amount of hair it puts in each dip. When one clip, or set of clips, is fun the next clip, or dtps, in tne senes shouu be advanced into 
position and filled. 

-General Notes on Mechanical Fiber Quality end Manufacturing 

MIXtNfi OF DIFFERENT BATCHES OF HAIR: 

A vacuum transfer system is not the only way of mixing multiple batches of hair. Several slightly different types (colors or textures) 
of hair from different sources could be laid on a conveyor belt together. This would be form of mixing. Additionally, hairs from several different 
sources could simply be brought together as a single bunch before being placed into the dip cartridges. 

DESIGN OF SPINNERETS AND OTEHR EXTRUSION EQUIPMENT USED: 

The holes of the spinneret might be cut into a non-moving plate, as is the more conventional approach. Alternatively, tne spinneret 
holes might be configurated as notches cut into the outer surfaces of two cylinders whose outer surfaces are rotating against each other. The 
inner-surfaces of these extrusion holes would, in effect, be moving at me same speed as tne Keratin they're extruding. This would greatly reduce 
extrusion friction on me fiber surfaces in cornpahsion to holes cut through the thickness of a non-moving plats. This moving cylinder approach is 
analogous to that used by steel manufactures to exirude beams and rails. 

The rroving-cyiinder-extrusion approach has other advantages. For example, these notched cylinders can be fed not only by a 
softened keratin paste, but also by a flat sheet of keratin delivered by other cyhnders behind mem which will be cut and shaped into fibers by me 
notched cylinders. Additionally, me notched cylinders can be ted by extremely fat fibers or bars of keratin. One way mis can be done is by 
placing relatively large extrusion holes behind the cylinders that would extrude thick bar-like keratin. These holes would most likely be cut 
through a non-moving plate in the manner of most conventional spinneret orifices. Next, the front-most notched cylinder pairs would be 
responsible for narrowing mis bar-like keratin down to me correct diameter and shape and imparling me desired texture of the final hair fibers. 
Alternatively, fibers extruded with a larger diameter might be brought to their correct diameter by passing through a mecnartsm designed to 
stre tc h them out by drawing, thereby decreasing their diameters. 

Also, the cylinder approach aiiows the cross-section of a hair to vary with hair length and even makes it possible to use cylinders that 
by themselves cut off me hairs coming out of mem so that they orty proauce hairs of a cenar length, rather man endless strands that need to be 
cut This could be achieved by using two cylinders with discontinuous extrusion notches. Further, rt would require that the rotation of these 
cylinders be synchronized. Such systems could produce hair extensions of varying cross-section, hair extensions cut to length, and even hair 
extensions with widened ends that can serve as anchors, as those used by hair implants below me skin, or to otherwise aid later processesing 
or use. 

Using rotating cylinders aiiows greater control of hair surface texture compared with conventional spinneret holes with static edges. 
Static-edge holes tend to smooth and polish me surfaces of the fibers they extrude. This may produce hairs that are too shiny. It is true mat this 
shine from me polishing can be reduced if the edges of me extrusion holes have small groves on their surfaces parallel to the direction of 
extrusion. However, mis produces long continous scratches on the fiber surface, which may not yield the precise appearance desired. 
Fortunately, extrustion holes made using rotating cvtiners do not polish the fibers that they extrude. Further, the inner-surfaces of the cylinder 
notches can be textured themselves and will transfer me exact mirror image of mis texture to the fiber they are extruding. This provxjes much 
greater control of fiber surface texture. 

Surface texture can also be roughened by rapid changes in temperature after extrusion. For example, if still relatively soft extruded 
Keratin fiber is rapidly cooled by exposure to a very cold liquid or gas, its surface may wnrtde. This temperature-induced wnnkling can be 
calibrated to produce the precise surface texture desired. 

in contrast to fiber surface texture, mere is hair texture. For example, too kinky and too stiff describe two undesirable types o! hair 
texture. Hair texture greatly depends on me cross-section of the hair fiber. Harrs must have an ideal diameter and shape to be cosmetically 
ideal. For example, hairs with round cross-sections are generally straight while those with oblong cross-sections are curlier. Hairs with overly 
large diameters are stiff while hairs with overly thin diameters are undesirably delicate and whispy. For mis reason, me cross-sectional width 
and shape of extruded hairs must be carefully chosen and controlled. Thus, the spine ret holes used will like vary in diameter and shape from 
perfectly round through oval. 

Saalino the Roller System 

In me roller system, unlike with conventional static spinneret holes, the passage that carries me fiber-forming-material flow from me 
pump to me first set of extrusion orifices cannot be one continous structure. This supply passage in the roller system must be an independent 
part from me rollers, so that they can rotate. However, this independent supply passage should form such a tight seal with the rollers that the 
fiber-forming-material flow does not escape to their sides, rather than being forced through their extrusion holes. This means thai me supply 
passage must conform to me shape of me back of me roller assembly and It should probatory contact me rollers using a conforming flexible 
material in order form a good seal. The rollers must be supported and dnven from at least one end. Thus, the area of seal contact should only 
contact the centra) bodies of the rollers, avoiding the more lateral support and driving mechanisms. This is because these more lateral 
rnechnisms, such as gears, are likely to have e more complex structure that Is difficult to form a seal against. 

The rollers, such as shown in FIG. 145. should be set up In pairs, as shown by FIG. 146. Each roller in a pair should have concave 
notches, with largely semi-circular cross-sections, carved into its surface as nngs around its drcurrrference. The semi-circular notches on one 
roller should mesh with mirror-image notches on me other roller, in order to form, largely circular, spinneret extrusion holes. Each roller in a 
pair should rotate in an opposite rotational direction, but in me same linear drection and speed at their point of tang en cy. Usually, me linear 
speed should be calibrated to be me same as that of fiber extrusion. The line of tangency between each parr of rollers will form a single line of 
fiber extrusion holes parallel to each other. 

Several pairs of rollers in parallel may share the same fiber-form inq-matenal supply passage. In mis case, some effort should be 
made to seal the areas between roller pairs. This seal might be a flexible conforming material pressed up between roller pairs, most likely from 
behind, where behind is me direction from which the fiber-forming-material comes. On the other hand, mis seal might be achieved by placing 
raised ridges with largely semi-circular cross-sections as nngs around the rollers, such as me roller shown in FIG. 144. These convex semi- 
circular rings will mesh with the concave seml-druiar notches on the adjacent roller in another roller pair, as shown in FIG. 146. This will seal 
notches which would have, otherwise, been left open between roller pairs. Two semi-circular notchs on different roller pairs should not be used 
as an extrusion orifice because their linear direction of movement is backwards and against extrustion flow. Any fiber extruded from such a hole 
wo Lid experience a rubbing force on its surface opposite to its direction of extrusion. However, me enure purpose of usng rollers is to reduce 
me rubbing an extruded fiber experiences. 

Entirely Mechanical Kneading Systam 

Although less likely to produce the highest quality of artificial hair fibers, soiery mechanical methods that extrude keratin without 
chemdalry dissolving it first might be practical. Such a system might first unity individual pieces of keratin such as teatners or hairs into a 
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sinole targe object It might do tnis by Duong tnem under enoimous pressure by using a means such as a oston in a cylinder It rmont » 
h^emecielarae keratinous oopct by kneedjng H It might kneed oy using a rotaoonai means mat puns and P^nson tnekeraonous copct 
Sem^eJv kneeang mjght oe achieved by extruding the keratin through multiple pathways mat intersect wim each other. homogeruzation can 
aiso be achieved by first grinding me keratin into a fine powder before putting it under mecnancal pressure. 

rtPF R rnMPOsmoNS and coatings 

The reason for a serT^Deimable coating around me hair shaft is largely to control me moisture level in me hair. Adequate moisture in 
me hair heios keep the hair soft. This is largely now conditjoners worn to keep nairs soft, however, conditioners are not Dermenately 
S^r^ed around hair shafts. A moisture barrier does not just keep me hair soft by allowing me hair to retain a minimum amount of moswre. 
h^aJsoprevent me hair from absorbing too much moisture especially on humid days. Hairs wim too much moisture might be too son ana 
mo a ' miaht become frizzy, in short me coating forms an artifcal protective cutwe around me extruded keratin snaft. it possible, n would be 
beneficial to make mis protective barner Ultra violet impermeable. Also, mis bamer should protect against enema as and^ bykeecxng mem 
from beino absorbed by me keratin protein. Conceivably, this coating could even increase me shine ot a keratin fibers surface. It shouronot be 
' a rJLfrt Komer mat no water can enter or exit me hair. If mis were the case, me hair might behave as it were a conventional wasoc. in 
J^^^^^^ i^o *fiuence the stylino of such hairs. HAIR COATINGS CAN BE APPLIED AT THE FACTORY TO 
^FIDAL WJRS iOR THEY TYPE USED FOR CROSS- SECTIONAL RESHAPING PROCESS IN A SALON. 

Certain fiber compositions make protective coatings less necessary. These compositions are less vulnerable to o^ngarw 
bemmina bmtJeand to absoiting undesirable substances from me environment man s most hair keratin. They accomplish mis by being alhed 
SSc non-amino acid substances. This rrignt mean that me keratn protein is mixed wim anomer substance such as a oiastiazer. This 
SSr y Sp soften me fiber, or rnpede the entrance and exit ot all substances mcluoing water F^ers comoosed ot such 
SuteteSel nSght haveTlower water content man would expected wim pure keratin, r^rtheless me rruxed .n ^ Q «^^ Q ^ m n ^ n - 
Fur*^^«Sftoers would be expected to have a higher water content man conventional plastic fibers would. This would alow nairstyting. 
The^d^nlub^crmay or maynot itself be a polymer and may or may not be cnemcialty cross-linked to me keratin or keratirXike 

mat6riaJ ' Keratjn 0^ keratin-tike materials maybe be made softer and less vulnerable in ways other than infusing a oiastiazer into mem. For 
ftwunnie me keratin-like polymer chains can themselves be a co-polymer with a non-amino-acid-fcasea monomer unit in them. KeravWtKe 
Sub^nTjc^^ is such an example. The presence of urethane suPchains win bom soften me fibers and reduce their 

vuiner^irty tome er^^r^ ^ genereJy be formed from substances mat behave like keratn. true keratin is not necessarty me only 
notion We «ethe term keratin-like to refer to substances mat behave like keratin. Most substance mat are keraon-iike will be expected to have 

rchemical structure similar to keratin. This induces vanous proteins and poty-amino acxls^ 

a cnemicasu^ ^ intricate sequences of amino adds arranged in order by the design of nature. Poly-ammo acids are long polymers of 
amino acid units with a random order, deterrruned only by the monomer units present during porymeruation. Pory-ammo aads may be 
composed entirely of one type of amino acid or several types ot amino acids. 

Bfljpjfc are sewrnt tvnfts of kAratirwNke eh p mieal compostions mat can be used to manufacture artificial hairs (SPflPftCftilV ftffliffl fffl'r tTOflfSV . 
-Pure miol lor other disulfide -bond breaking chemcial) dissolved keratin. 

IkeStin proSrelSoken ddwninto protein sur>chains (tor example, by hydrolysis) which are men converted to reactive entities (tor example, 
acid anhydrids or chlorides) mat are allowed to react together to reform long structural keratin-like molecules. rrvr _ /mflr 
-vyhere ithese keratin protein sub-chains are reacted together with norvemmo aod based monomers or sub-chain unrts to form ac^O^ymer. 
J^%^r^lZ^^as Q a entity is one or mori of me toiiowmg: urethane monomer, short poly-urethane chain, or oneot me sub- 
cx^e^usedirme manufacture of me urethane monomer such as an isocyanate or coyol or any ^^^^f^^ 
oUorming a peptide bond-like polyols or any synthetic monomer or sub-chain capable of forming a peptide bonds, tor example, bke vanous 

??Where mese keratin protein sub-chains are reacted together wim amino-add based monomers or sub-chain units to form a co-polymer. 

-Keratin (or ketain-like) molecule wim synthetic polymer (or other structurally compatible non-keratin substance) mechanically mixed In with 
it, perhaps to serve as a piasticizer or change physical properties of me mixture bke water permeability. 
—Where said synthetic polymer (or non-keratin substance) is poly-urethane 

—Where said synthetic polymer is a poiy-amino acid 

—Where said synthetic polymer is chemically cross-linked to me the keratin or keratin-iike material. 
—Where mis chemcial cross-bnking is done through disulfide bonds. 

-Poly^mino acid polymer wim synthetic polymer mixed in with it. tor example to serve as a piasticizer or change one or more physical 
qualities. 

—Where said synthetic polymer is poly-urethane 

—Where said synthetic polymer is chemically cross-linked to me the poty-amino aod polymer. 
— Where this chemcial cross-Jinking is done through disulfide bonds. 

-Prtiv-amino acid and non-amino add entities reacted together as a copolymer. 
-WhCmt n^am^o-^^ed entity is one or more** me fottowmg: "ethar*r™^ 

components used in me manufacture ot me urethane monomer such as an isocyanate or poiyoi or any synthetic monomer or sub-chain capaoie. 
of forming a peptide bonds, tor example, tike various poiyois. 

Trvim are several tvoes of chemjrak mmoositon s m a t c an be used to serve a s protftcWft co atinga . a round h a ir fibers rrOTrtlfiss of wh ffrc f , 

^ fihir^ ere aS }^"^tinS Sn also tie msec I for cross-sectional rBShflpmn Ot mfi m and IffflPft ft! inrtfYtdUfll MAP 

hair diameters.): 

-Any of the aboved described compositions tor manufacturing fibers can be applied for use as ftoer/hair coatings as well, in addition to me below. 
-Extruded keratin (or keratin-bke material) or natural hair coated with any of me following: 

-Adrfterent type of keratn dissolved by disutidmg-bono breaking chemicals (for example, a type mat has a greater degree ot disulfide cross 
linking) 

-A poty-amino add. 

-A poly-amino acid urethane co-polymer 

-Pory-arrcno add and non-amino aod entities together as a copolymer. . 

-Where the norvamirx>*cid*ased entity is one or more ot me following: urethane monomer, short P*Y- ure *^^ r 0 ' f^S^n .Sable 
components used in me manufacture ot the urethane monomer such as an isocyanate or poryoi or any synthetic monomer or suo-cnain capaoie 
of forming a peptide bond-4ike, tor example, like vanous poiyois. 

-Keratin (or keratin-like material) wim a non-amino-acid-based polymer mixed in wim it. such as to serve as a synthetic piasticizer 
—Where said synthetic polymer s chemically cross-linked to the me keratin or keratin-bke polymer. 
— Where this chemdal cross-linking is done through disulfide bonds. 

-A poiy-amino acid with with a non-amino-add-based polymer mixed in it such as to serve as a synthetic piastiozer 
—Where said synthetic polymer is chemically cross-linked to the the pory-amno aod poiymer. 
— Where mis chemdal cross-linking is done through disulfide bonds. 
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HHir.Fiber Designs that Ensure Strong Attachment to Scalp Hairs 
USE OF SLIPPERY COATINGS: 

Although the most obvious way of ensuring that hair extensions remain attaches to scaip hairs is using the strongest possible 
adhesive, another way is make the surface of the attached hair extension slipperier, it the surface of a hair extension is skppery. it becomes 
much more difficult to grasp and pull firmly enough that its attachment will tail. For this reason, coating fibers with a low coefticent of friction 
substance such as Teflon is desirable. However, using such a coating might have dsaovantages. For example, the coating rragnt retard the 
entrance and exit of moisture to such a aegree that the hair cannot be styled. Furthers!)!), such a coating mtght have such a great non-stick effect 
that adhesive will not work effectively on it 

To alleviate these disadvantages, the coating could be applied in a pattern so that it does not coat the entire surface of the fiber. This 
will allow moisture exchange and adhesive contact with the uncoated areas of fiber surface, in oroer to maintain the coatings ow-coeffiaent-ot- 
frtctton effect, the coating thickness to spacing between coated areas ratio should be rich. This wav fingers that grasp the fiber win only come in 
contact with the slippery coating, not the less slippery uncoated areas of the fiber. 

In order to produce the interrupted coating pattern on the fibers, some printing means needs to be used. This can involve any type of 
printing technology, or other analogous panerrvtorrning technology, available wdudng laser printer, ink jet printer, and offset press technologies 
For example, the fibers could be run between flexible rubber cylinders that print a pattern on them. This pattern can be the coating resin ItsetT 
which will subsequently be cured by some means such as heat. Attemativeiy, this pattern could be a masking substance with the purpose of 
preventing the coating resin from stoking to areas where it has been applied. Of course, after this masking substance, the coating resin would 
be subsequently applied and cured, and then the masking substance itself would be removed, in a similar fashion, entire fibers could be coatee 
and then areas of the coating could be removed with a drected energy source, such as a laser. 
USING NOTCHES AND HOLES THROUGH HAIR FIBERS: 

Another way of keeping hair extensions more firmly attached is to give their adhesive a structure that is most ideal for It to adhere . 
Although there are adhesrves that can effectively adhere two smooth fibers surfaces to each other, rf the surfaces were maoe mors porous, the 
adhesives would work even belter. 

One way of making a hair extension surface more porous Is to cut holes or notches In It A possible way to do this is to run the hair 
fiber through a hole to support and steady It while cutting holes in It with a laser or other analogous focus eo-eneruy device. Possibly, even a 
preciesly manufactured mechanical implement could be advanced into the hair in order to notch it or make small holes through it Such a 
mechanical aevtce might take the form of a puncher that grasps the hair from two opposing directions simultaneously in order to steady ft 
Regardless of whether directed energy or a mechanical means is used, this fiber perforation means might be used shortly after the hair fiber 
has been extruded or the hair fiber has been unwound from a storage soooi. Whether directed energy or mechanical, the perforation means ts 
likely configured as a tined-tork. In the case of a directed energy tined-fork. for a visual analogy, refer to the previously Described fork-like pnsm 
that uses internal reflection to distribute U.V. light in order to cure adhesive . in the case of a mechanical tined-tork. tor a visual analogy, refer to 
just about any of the moving hair handling tines previously descirbed for use in attachment stack such as . 

-Sorting of natural hair to packages at end product 

Wavs of sorting hair extensions into nrouos of equal length: 

Although it is desirable to use man-made hair, hair fibers obtained from humans or animal sources is an option. The basic 
mechanisms previously described tor use in the salon-based hair extension recycling system can also be used in a factory that fills hair 
extension dip cartridges with human hair. Hair could be cut off the head using a mechanism similar to the remover, but instead of ap prying 
solvent to the head, it would cut the hairs, by having cutting shears incorporated into the remover as a structural layer. The first transport belts 
would take the hairs from the remover to a mechanism similar to the hair extension recycling system. As described before, this system would 
line the hair extension tips up in one direction such that the conveyor belts are grasping the hairs all at an equal distance from their tips. A! this 
point the hairs could be fed into clip cartridges, as in the previously described salon version of the hair recycling system. However, head hairs 
are a mixture of many lengths, and it might be desirable to sort them by length first 

Rnrftnq Hairs bv Lenoth: 

The following procedure could be used to sort hairs by length. Once hairs are grasped at an equal distance from their tips by a 
grasping conveyor system, introduce a vacuum source approximately in bne with the grasping conveyor, positioned on the same side of the 
conveyor as the variable hair lengths, and at a distance greater than the length of the very longest hair. This vacuum will puii all the conveyor- 
held hairs largely straight. Between the vacuum source and this first grasping covey or. place a second grasping conveyor system. Only the 
longest hairs will be able to reach this second conveyor system. If necessary, place tunneling guides sn front of this second conveyor system in 
order to guide hairs into it The longest hars are now held by two conveyor systems. By making the second conveyor system grab each hair 
tighter than the first one and then by making It take a diversionary course away from the fist one. the longest hairs will earned away by the 
second conveyor system, and the shortest hairs will remain in the first conveyor system. For this reason, I call the second conveyor system the 
sorting conveyor system. Hairs of increasingly shorter length can be sorted out by running the first conveyor system through a series stages 
that repeat this process. However, in each progressive stage, the sorting conveyor system should be placed closer to the first conveyor system. 
Thus, shorter and shorter hairs will be obtained from each stage. The end result is hairs sorted by length. 

When speaking of a grasping conveyor system, it should be understood to mean any means capable of rotary or reciporcabng motion 
and pinching hairs. Likewise, the vacuum source should be thought of as a hair tensioning means. Any other force capable of hair tensioning 
might be used. For example, blown air currents, static electricity, or a mechanical means that gentefy pinches or rubs the hairs moving them 
away from the hair grasping conveyor are other options. Such a mechanical system is simitar to the type previously described tor use as a 
straightener tor the attachment stack. 

Such a sorting system might be used as an Industrial method of harvesting real human hair cut from human heads. Alternatively. It might be 
Incorporated into the salon-based hair recycling unit. In this second configuration, it would serve to recycle only sufficiently long hairs while 
discarding excessively short natural hairs. 

Ways of Filling Hair EamsioD Clip Cartridges; 

Regardless of how hair extensions are obtained, they should be put into dip cartridges. Usually, instead of directly fitting the 
cartridges used by the attachment stack, a disposable introduction cartndge, as shown n FIG. 99, will be filled at the factory. However, the 
following systems tor filling clip cartridges work for both types of dip cartrdiges. disposable introduction and small attachment stack-ready. 

It the hair extensions are man-made, this will usually mean that they are hundreds or thousands of feet long. This will aHow 
cartridges to be filled in a continous manner. Whether directly obtained from the extrusion spinerets or first rolled up on spools, the terminal 
ends of these man-made hair extenion fibers should be brought together In bunches large enough to fill each dtp entirely. There should be as 
many of these bunches as there are dips in a batch of dip cartridges that need to be filled. These bunches should be held separate from each 
other. Ideally, whatever sepe rates these bunches should have a similar shape, width and spacing as the hair-holding interior channels of the 
dips of clip cartridges. This is to say that it should be composed of many separate parallel hair-holding channels, and all said channels should 
superimpose congru entry on those of several clip cartridges arranged in a straight bne. Probably, the hair-holding channels of this bunch - 
separating means should be just slightly wider than the interiors of the clips of the cartridges because they should not grasp the hair extensions 
as tightly as said dips. This bunch-seperating means can be open on one side or dosed on eJ sides. 

The bunch-seperating means should be used to help fill the cbp cartridges in the following manner. First a desired length of hair 
should be pulled through the bunch-seperating means. Next, the clip cartridges srxxid be aligned with bunch-seperating means, if they are not 
already. The dip cartridges and bunch-seperating means can approach each other from below or above, their front or their backs. Naturally, 
there should be some fixture that holds the cartridges and helps radiate this alignment Once aligned with the bunch-seperating means, the dps 
of the dip cartridges will, in effect be filled with hair extensions. Finally, a cutting means should cut the hair extensions at 8 very short distance 
above the clips of the clip cartridges. These filled cbp cartridges can now be moved away, ana a new group of empty dip cartridges can be 
brought in to take their place. 
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sepemlingmrars^ *> 'SSSSSSSi iSwteeBS U«S » niJe hair-hoiamg canals mat akgn congrueray wfln mosa ol 
means and pi* mam *^'™*>jP n itmiont be oonfioureo as two layers witn cnannets ot a similar snaps, warn, ana 

the twe^^^^^'^S^c^w^^^bS^ oneoTfcSm ot mese two layers coma siioe relative toeacnomer 

^ e^g^S ? r ^ y ^^ P ^e 9 ^~mey are «,»!«„,««. way, ,n 

position tor filling. ^^^^ - n ^-^a* mav have to be alianed witn me burcn-sepe rating means in omer to get filled Ths can 
events can occur. 

INDUSTRIAL APPLICABILITY . „ 

We expect that this invention will be applied to the hair-care industry as a professional product ; us«a 
in hair satons rather than being used as a home product. There are two reasons for this. First, because of the 
relative EoSX * Ksfami? of devices, it is most advisable for them to be operated by high y trained 
lSS • SecoSd See hese systems are much more elaborate than any hair-care device up to the t.me,they 
wtlTbe 2SSS?Sl?«penrtv. to manufacture. Thus, they ideally should ^^iX! 
aeMtno where their higher cost can be spread out over many users. The operation ot this device by a 
S£ has already been described in the above description. However, this not to say units for home use 
£2X be economically implemented. We expect the various embodiments of this system to operate fast 
Sough that they can process an entire human head of hair in a matter of minutes. 
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Claims 



1 . A hair processing device which isolates one or a small number of human-body-attached hairs between 
projections trom said device projecting into a mass of body-attached hairs so that these isolated hairs can 
have further processing performed on them in isolation. 

2. As in 1, where said projections are on tine-assemblies 

3. As in 2, where some said projections form stationary hair channels between them. 

4. As in 2, where said projections are moving hair handlers which are configured by their shape and 
movement pattern to push hairs in desired directions and into desired positions. 

5. As in 1, where further processing includes attaching one or more hair extensions to said isolated hairs 

6. As in 1, where further processing includes drawing said isolated hairs through orifices which change said 
hairs' cross-sectional shape by cutting portions of said hair's cross-sectional shape away 

7. As in 1, where further processing includes drawing said isolated hairs through orifices which apply a 
beneficial coating to said isolated hairs. 

8. As in 7, where said beneficial coating is a structural, perhaps keratin-like material, capable of bonding to the 
external surfurace of a hair, thereby, changing said hair's cross-sectional shape. 

9. As in 7, where said beneficial coating is a colorant. 

10. As in 1, where further processing is simply holding hairs out of the way of a implant needle. 

11. As in 1, where further processing includes cutting the isolated hairs to a specific length. 



12. Hair tensioning straightening means that holds hairs more perpendicular to the scalp 

13. As in 12, except it works by pinching or otherwise engaging hair 



14. Means of preventing hair-buildup in front of an obstacle associated with an advancing processing system. 

15. As in 14, where a bend-under means is used 

16. Means of application of a hair perming or relaxing chemical followed by a coating which both holds said 
chemcial to hair and can be used to as a temporary fixation means during chemical processing, in place of 
other fixation means such as hair curlers. 



17. Means of manufacturing artificial hair by extruding keratin or keratin-like materials 
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FIG. 3 
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FIG. 8 
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FIG. 11 
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FIG. 12 




FIG. 13 omitted 
because same as FIG. 1 1 
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FIG. 14 
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